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UNITED STATES MARINE CORPS

MARINE CORPS WARFIGHTING LABORATORY
MARINE CORPS COMBAT DEVELOPMENT COMMAND
OUANTICO. VIRGINIA 22134-5096

IN REPLY REFER TO:

3000
TECH/rrb
17 September 02
From: CSS Technology Project Officer
To: Commander, Marine Corps Warfighting Laboratory
Via (1) Head, Technology Divison
(2) Chief of Staff
Subyj: HIGH SPEED VESSEL (HSV) FINAL EXPERIMENTATION REPORT:

PERIOD OF 18 OCTOBER 2001 - 30 JULY 2002 (FY-02)

Ref: (8 TACOM SOW, DAAEQ7-01-R-T100 of 20 June 2001
(b) JIMOA of 10 Oct 2001

End: (1) CGMCCDC msg R 050930Z Nov 01

(2) Quick-Look Report: Joint High Speed Vessd of 15 November 01

(3) Joint Venture (HSV-X1) Limited Objective Experiment: Quick Look Report of
11 December 01

(4) Bulk Fud Company, 2d Engineer Support Battalion LOE of 7 February 02

(5) Battle Griffin 02 Limited Objective Experiment of 10 April 02

(6) Experimenta Embarkation Summary Statistics of 20 April 02

(7) Millennium Chalenge 02 Limited Objective Experiment Andyss Report of 16
August 02

EXECUTIVE SUMMARY
1. Background

a  Thisprgectisajoint effort exploring commercidly avalable High Speed Vessds
(HSV) with advanced hull, propulsion, and communications technology to provide a surface
craft with high-speed, long-range, and high-volume lift capabilities. During FY 02 a series of
Limited Objective Experiments (LOE), exercises, demondrations, and training events have been
conducted with the Joint Venture (HSV-X1) in order to assess the vessdls capabilities and
limitations. Data collected from these LOE'swill support the concept development process and
refine potential missons. The Marine Corps Combat Development Command (MCCDC), the
Navy Warfare Development Command (NWDC), and the United States Army Combined Arms
Support Command (CASCOM), in conjunction with commercid industry, are cooperating in this
initiative.

b.  TheJoint Venture (HSV-X1) was designed in Audtrdia by the shipbuilding company
INCAT Tasmania Pty Ltd and leased from Bollinger/INCAT USA. Prior to delivery to the
Department of Defense (DoD), the vessd underwent six (6) weeks of structural enhancements to
indd| a certified flight deck to support SH-60/CH-46 helicopters, a starboard-aft quartering
ramp to alow rapid loading/offloading of ground tactica vehicles, an overhanging crane system



to launch/recover smal boats, and arobust Command, Control, Communications, Computers
and Intelligence (C4l) suite.

2.

c.  TheJoint Venture (HSV-X1) isa"surrogete technology" for the evauation of
capabilities, limitations and concepts for a future vessel of undetermined size and type.

Organization

a. Navd service For al navd service experiments, NWDC is designated the
"coordinating authority” for the duration of the leese. NWDC isworking in close partnership
with MCCDC to develop experimentation venues, define research objectives, and assess data.

b. Marine Corps

(1) The Commanding Generd, Marine Corps Combat Development Command
(MCCDC), as Deputy Commandant for Combat Development (Designate), is the Marine Corps
"lead" for HSV concept development and experimentation. Within MCCDC, the Expeditionary
Force Development Center (EFDC) is coordinating al project planning and adminigiration
requirements for Marine Corps participation. Key support for the project has been provided by
the Operating Forces, Headquarters Marine Corps and the Marine Corps Warfighting
Laboratory. Forces and experiment venues have been provided by COMMARFORLANT,
COMMAFORPAC and COMMARFOREUR.

3. System Description. The Joint Venture (HSV-X1) isa 96-meter, 45-knot, dua hull,
shalow draft, commercia catamaran that has been modified to meet military experimentation
requirements for rotary wing aircraft, roll-on/rall-off vehicles, smal boats, and a state- of-the art
command and control system.

4.  Concept. Marine Corps experimentation efforts were designed to demonsirate the HSV's
cgpabilities and limitations in scenarios that are operationaly relevant to the concept of
Expeditionary Maneuver Warfare (EMW). Efforts are focused to determine what impacts the
HSV might have on future operationa concepts throughout the deployment, employment,
sustainment and redeployment cycle. Additionaly, exploration into future HSV tactics,
techniques, procedures, and technologies (TTPT) and the complementary nature of the vessd
with Maritime Prepositioning Force (MPF), Amphibious Readiness Group (ARG) shipping,
Marine Air Ground Task Force (MAGTF) Operations and its interoperability with fully
networked, advance seabases will be conducted.

5. Experiment Venues. Thefollowing tablelissal USMC experiments completed in FY 02.

TableA. Experiment Venues

LOE

Venue

Location

Focus

Pierside I nteroper ability
[18 Oct 01]

NAB Little Creek

Onload / Offload USM C ground tactical vehicles
to assess compatibility with the HSV.




LOE | Venue Location Focus
1 Lighterage I nteroper ability NAB Little Creek Onload / Offload USMC ground tactical vehicles
(cont) | [25Oct 01] to evaluate accessibility to HSV via causeway
sections (5x2 configuration) moored pierside.
Causeway sections required attachment of a
specialized fendering system to prevent metal-to-
metal contact with the HSV and possible hull
punctures (see Figure 3 photo).
2 M PF Inter oper ability Morehead City, NC Eight (8) AAV'sfrom the MV Pless were
(onload): (MHC) offloaded (in-stream) and |oaded aboard the HSV
[28 Nov 01] (pierside) for follow-on transport to BIC.
MPF I nter oper ability Blount Island Cmd HSV executed anintra-theater transit from MHC
(transit & offload) (BIC) to BIC. HSV moored adjacent to a confined and
[29 Nov 01] restrictive "austere" pier and offloaded (8) AAV's.
3 IntraTheater Lift: Morehead City, NC - L oaded breakbulk cargo and personnel (Bulk Fuel
-Exercise Winter Blaze NAB Little Cregk, VA Co., 2d FSSG) at MHC for intra-theater transport
[10 Jan 02] to NABLC for offload.
4 IntraTheater Lift: NAB Little Creek, VA - Loaded breakbulk cargo and personnel (Bulk Fuel
[5 Feb 02] Morehead City, NC Co., 2d FSSG) a NABLC for intra-theater
transport to MHC for offload.
Inter / IntraTheater Lift: Morehead City, NC - Following offload of Bulk Fuel Co.in MHC,
EUCOM / NALMEB Trondheim, Norway began onload of (11) M198 Howitzers (from BIC)
Battle Griffin 02 for inter-theater transport to NALMEB facility,
[5Feb 02-7Mar 02 Norway. Assessed M 198 compatibility and
maneuverability aboard the HSV and subsequent
offload in Trondheim.
NATO Combined Force Trondheim, Norway HSV provided mission support to MAGTF
Exercise- || MEF Exercise: operations:
Battle Griffin 02 -reinforcement  -sustainment
[7-17 Mar 02] -deception -envel opment
5 Small Boat I nteroper ability Naval Station San Diego Launched and recovered (day) USMC Combat

JFCOM Joint Exercise
Millennium Challenge 02
[21-22 Jul 02]

Helicopter I nteroperability
JFCOM Joint Exercise
Millennium Challenge 02
[27 Jul 02]

MAGTF Anti-Access/
STOM : JFCOM Joint
Exercise Millennium
Challenge 02

[28-30 Aug 02]

& vicinity Del Mar Boat
Basin, CamPen

Vicinity Del Mar Boat
Basin, CamPen

Del Mar Boat Basin,
CamPen

Rubber Reconnaissance Craft (CRRC) with
Marine Recon Teams (pierside/ at-sea)

USMC CH46E performed (15) take-offs and
landings (at-sea) during Deck Landing
Quadlifications (DLQ).

HSV moored adjacent to a Floating Causeway Pier
in support of MAGTF operations:
-R& Sinsert -STOM Reinforcement
-STOM Sustainment -Humanitarian Evac (NEO)




6. Objectives. TableB listsdl objectives assessed during USMC LOE'sin FY02.

TableB. USM C Assessment Objectives

embarked personnel.

Objective Issue Target
Operational A. HSV Interoperability-
Maneuver Compatibility with:
1. Rotary aircraft 1. CH-46, SH-60
2. Ground vehicles 2.seeTable6
3. Cargo 3. Containerized and bulk cargo
4. Ports 4. Commercial and Military (austere, degraded)
5. Bi-Lateral Equipment 5. Norway ground tactical/logistics vehicles
6. Small boats (USMC) 6. Combat Rubber Reconnaissance Craft (CRRC)
7. Floating Causeway Pier 7. 9x 2(CSNPs) x 1 (CSNP-BE) configuration
(see enclosure 7)
B. HSV operationa performance
1. Dreft 1. 13-15 feet @ max payload
2. Range 2. 600 NM @ 35 knots with max payload
3. Speed 3. 38 knots with max payload
4. Max Payload 4. 545 short tons
5. Fuel economy 5. 20% fuel remaining after 600 NM at 35 knotswith
max |oad
6. Maneuverability 6. Confined and restrictive waterway
7. Mission Performancein 7. Small boat (CRRC) launch & recovery with
Sea State-3 USMC Recon teams
C. Assess Command & Control
1. Operational control 1. MAGTF/ ARG/ MPF Operations
Human A. Assess shipboard "Human This objective focused on the effects high-speed transit
Factors Factor" support for has on embarked personnel in regard to:

-mission readiness
-safety

-health
-habitability

Assessments also focused on the support systemsthe
vessel provided for embarked personnel.

7.  Concluson. The HSV has successfully demonstrated the capabiility to provide grester
operational mohility, theater logistics support, and additiond force closure optionsin the conduct
of EMW. Continued experimentation with HSV technology in FY 03 would provide significant
evauation of the vessals interoperability with Marine Air Ground Task Force (MAGTF)
Operations, Amphibious Readiness Group (ARG) shipping, the Maritime Prepositioning Force
(MPF) and other enhanced networked seabase platforms.




FINAL REPORT
1. Background

a.  Thisproect isajoint effort exploring commercidly available High Speed Vesds
(HSV) with advanced hull, propulsion, and communications technology to provide a surface
craft with high-speed, long-range, and high-volume lift capatiilities. These rapidly adaptive
characteristics have created an opportunity to develop transformationa concepts that can
ggnificantly enhance Expeditionary Mareuver Warfare (EMW). A series of limited objective
experiments, exercises, demongtrations, and training events have been conducted with the Joint
Venture (HSV-X1) in order to assess the vessels capabilities and limitations. The evauation of
data collected from these LOE's will be used to support the concept development process, and
refine potentid missons utilizing Network Centric principles and existing Navy-Marine Corps
operationa capabilities. The Marine Corps Combat Development Command (MCCDC), the
Navy Warfare Development Command (NWDC), and the United States Army Combined Arms
Support Command (CASCOM), in conjunction with commercid industry, are cooperating in this
initictive to explore the operationd implications of this sate-of-the art technology.

b.  TheJoint Venture (HSV-X1) was designed in Audtraia by the shipbuilding company
INCAT Tasmania Pty Ltd and leased from Bollinger/INCAT USA. Prior to delivery to the
Department of Defense (DoD), the vessel underwent six (6) weeks of structurd enhancementsto
ingall acertified flight deck to support SH-60/CH-46 helicopters, a starboard-aft quartering
ramp to alow rapid loading/offloading of ground tactica vehicles, an overhanging crane system
to launch/recover smdl boats, and arobust Command, Control, Communiceations, Computers
and Intelligence (C4l) suite. Habitability modifications were dso made to accommodete "quality
of life" issues associated with the embarkation and transportation of troops over extended high-

speed trangits.

c.  TheJoint Venture (HSV-X1) isa"surrogate technology" for the evauation of
capabilities, limitations and concepts for a future vessel of undetermined size and type.

2. Organization for Experimentation

a.  Navad service. For al nava service experiments, NWDC is designated the
"coordinating authority" regarding HSV usage and support for the duration of the leese. NWDC
isworking in close partnership with MCCDC to develop experimentation venues, define
research objectives, and assess collected data.

b. Marine Corps

(1) The Commanding Generd, Marine Corps Combat Development Command
(MCCDC), as Deputy Commandant for Combat Development (Designate), is the Marine Corps
"lead" for HSV concept development and experimentation. Within MCCDC, the Expeditionary
Force Development Center (EFDC) is coordinating al project planning and administration
requirements for Marine Corps participation. Key support for the project has been provided by
the Operating Forces, Headquarters Marine Corps (HQMC) and the Marine Corps Warfighting



Laboratory (MCWL). Forces and experiment venues have been provided by
COMMARFORLANT, COMMAFORPAC and COMMARFOREUR.

(2) From 18 October 2001 through 30 July 2002, the experimentation team from
MCCDC and the Marine Corps Warfighting Lab (MCWL) have planned and executed five (5)
Marine Corps oriented LOE's with the HSV. The primary focus of each LOE was to assess the
"military utility” of the HSV within the context of EMW, to include intra- theater support and
littordl mobility. These experiments collected data and observations concerning the vessdl's
operationa performance with various shipping (amphibious and MPF), lighterage, embarked
personnd (military, civilian), ground tactica/logigtics vehicles, smdl boats, rotary aircraft,
containers and break bulk cargo.

c. Key USMC Participants. The following personnel designed, coordinated and
executed dl Marine Corps LOE's:

(1) Magor Lary Ryder (MCCDC-JCDE) - HSV Project Manager

(20 Magor Mark Johnson (MCCDC-JOC) - Program Support

(3 Magor Jm Stone (MCWL) - Experiment Design and Assessment

(4) Captain Michele Kane (MCWL) - Experiment Design and Assessment
(5) Randy Bickd (MCWL) - Experiment Design/Data Collection

(6) John Goetke (MCWL/CNA) - Andys/Data Collection

3. System Description

a.  Ddinition TheJoint Venture (HSV-X1) is a96-meter, 45-knot, dual-hull, shalow-
draft commercia catamaran that has been modified with a certified flight deck (SH-60, CH-46),
starboard-aft quartering ramp, an overhanging crane system (launch/recover small boats), and a
robust C4l suite.

b. Capabilities. Table 1 provides key HSV performance characteristics.

Table 1. Key Performance Capabilities

Item Capability

. Speed 35 knots with max payload
Maximum 48 knots with no payload
Maximum Draft 13-15 feet with max payload

. - 600 NM @ 35 knots with max payload
Maximum Renge -2400 NM @ 35 knotswith no payload
Maximum Payload (tonnage) 545 Short Tons (max embarked cargo)
Maximum Payload (areq) 23,000 SgFt (max embarked cargo)
Maximum Vehicle Weight
(Starboard-Aft Quartering Ramp) 70,0001bs (35 Short tons)
Embarked PAX 240 personnel (max male & female)
Crew (max) 45 personnel (male & female)




[tem Capability

Berthing 45 crew berths/ 48 surge berths
Flight Deck Certification SH-60, CH-46

Vessel Deadweight 815 Short Tons

Vessel Length 96-meters (314 feet)

Vessel Beam 26-meters (87 feet)

Engines 4-Caterpillar Marine Diesels

c. Limitaions. For the purpose of experimentation, the term "limitation” refersto any
circumstance that prevents the assessment of objectives or the collection of required data. Table
2 ligsdl limitations in effect for HSV experiments.

Table2. System Limitations

[tem

Limitation

Sea-State

Sea State-1 is the maximum condition allowed for in-stream RO/RO and LO/LO
(bulk cargo).

Maximum L oadout

L OE'sto date have not had enough assets available to achieve the HSV's maximum
payload weight or square-footage.

Sealce

The HSV cannot operate in areaswhere seaiceisarisk.

AAV Launch/Recovery

In-stream launch/recovery of Assault Amphibian Vehicles (AAV) isnot available.

Starboard-Aft
Quartering Ramp

Ramp strength is limited to 35 short tons (70,000 Ibs) therefore the M1A1 Main
Battle Tank isincompatible with the Joint Venture (HSV-X1).

In-Stream Onload/Offload

These operations are restricted to the hours of daylight.

Flight Deck Operations

Flight deck operations are restricted to day "VFR" only.

Shipboard Habitability

Shipboard accommaodations, habitability and outfitting will be "ruggedized and
simplified" for all LOE's and not in accordance with the Naval Sea Systems
Command (NAV SEA) " Shipboard Habitability Design CriteriaManual".
Therefore, experimentation did not assess the suitability of existing
accommaodations but will provide recommendations regarding the unique "human
factor" requirements for high-speed vesselsin general.

ISO/TEU Containers

The configuration and weight limit of the starboard-aft quartering ramp does not
support Container Handling Equipment (i.e. RTCH, CALMAR). Therefore, during
experimentation 1SO/TEU containers were not utilized.

Note: |SO/TEU containers are accessible to the Joint Venture if non-standard
loading practices are employed.

Blackout Conditions

The capability to "blackout" white lightsduring tactical night operations has not
been installed.

'Forward' Mezzanine
Ramps and Decks

These areas were excluded from all LOE's dueto low clearances. The only vehicles
that can transit these areas are the IFAV and M998 HMMWYV (low-back). Due to
this low clearance (about 1-inch above vehicle top) damage may result to vehicles
staged in these locations during at-sea transits. The vertical motion generated
during high speed transits "bounces" vehiclesinto contact with the overhead.




[tem

Limitation

'Centerliné Mezzanine
Deck (Hoistable)

The hoistable "overhead" Mezzanine Deck has multiple limiting factors, to include:

-The area does not have the required deck strength to support ground tactical
vehicles. Therefore it was excluded from all experiments.

-From the Main Vehicle Deck the 'Centerline’ Mezzanine Deck creates an
"overhead" obstacleto thetransit of an LV S (Mk48/14) with amobile loaded 1SO
container. The 'Centerline Mezzanine Deck is13' 3" above the Main Vehicle
Deck. The LVS (Mk48/14) with mobile loaded | SO container has a vertical height
of 13'4". Thereforethe LV S (MK48/14) with mobile loaded I SO container cannot
transit beneath this area.

4.

Marine Cor ps Experimentation

a.  Concept. Marine Corps experimentation efforts were designed to demondtrate the
HSV's capabilities and limitations in scenarios that are operationdly relevant to the concept of
Expeditionary Maneuver Warfare (EMW). Efforts were focused to determine what impacts the
HSV might have on future operationa concepts throughout the force deployment, employment,
sugtainment and redeployment cycle. Additionaly, exploration into future HSV tactics,
techniques, procedures, and technologies (TTPT) and the complementary nature of the vessdl
with Maritime Prepositioning Force (M PF) and Amphibious Readiness Group (ARG) shipping

were conducted.
b. Venues Table3identifiesal USMC oriented LOE's completed during FY 02:
Table3. Venues
LOE | Venue Location Focus
1 Pierside I nteroper ability NAB Little Creek Onload / Offload USM C ground tactical vehicles
[18 Oct 01] to assess compatibility with the HSV.
Lighterage Interoperability NAB Little Creek Onload / Offload USM C ground tactical vehicles
[25 Oct 01] to evaluate accessibility to HSV via causeway
sections (5x2 configuration) moored pierside.
Causeway sections required attachment of a
specialized fendering system to prevent metal-to-
metal contact with the HSV and possible hull
punctures (see Figure 3 photo).
2 MPF Inter operability Morehead City, NC Eight (8) AAV'sfrom the MV Pless were
(onload): (MHC) offloaded (in-stream) and |oaded aboard the HSV
[28 Nov 01] (pierside) for follow-on transport to BIC.
M PF Inter oper ability Blount Island C HSV executed anjntra-theater transit from MHC
(transit & offload) (BIC) to BIC. HSV moored adjacent to a confined and
[29 Nov 01] restrictive "austere" pier and offloaded (8) AAV's.
3 IntraTheater Lift: Morehead City, NC - L oaded breakbulk cargo and personnel (Bulk Fuel

-Exercise Winter Blaze
[10 Jan 02]

NAB Little Creek, VA

Co., 2d FSSG) at MHC for intra-theater transport
to NABL C for offload.




LOE

Venue

Location

Focus

4 IntraTheater Lift: NAB Little Creek, VA - L oaded breakbulk cargo and personnel (Bulk Fuel

[5 Feb 02] Morehead City, NC Co., 2d FSSG) at NABLC for intra-theater
transport (return) to MHC for offload.

Inter / IntraTheater Lift: Morehead City, NC - Following offload of Bulk Fuel Co.in MHC,

EUCOM / NALMEB Trondheim, Norway began onload of (11) M 198 Howitzers (from BIC)

Battle Griffin 02 for inter-theater transport to NALMEB facility,

[5Feb 02-7Mar 02] Norway. Assessed M198 compatibility and
maneuverability aboard the HSV and subsequent
offload in Trondheim.

NATO Combined Force Trondheim, Norway HSV provided mission support to MAGTF

Exercise- || MEF Exercise: operations:

Battle Griffin 02 -reinforcement  -sustainment

[7-17 Mar 02] -deception -envel opment

5 Small Boat I nteroper ability Naval Station San Diego Launched and recovered (day) USMC Combat

JFCOM Joint Exercise & vicinity Del Mar Boat Rubber Reconnaissance Craft (CRRC) with

Millennium Challenge 02 Basin, CamPen Marine Recon Teams (pierside/ at-sea)

[21-22 Jul 02]

Helicopter | nteroperability Vicinity Del Mar Boat USMC CHA46E performed (15) take-offs and

JFCOM Joint Exercise Basin, CamPen landings (at-sea) during Deck Landing

Millennium Challenge 02 Qualifications (DLQ).

[27 Jul 02]

MAGTF Anti-Access/ Del Mar Boat Basin, HSV moored adjacent to a Floating Causeway Pier

STOM : JFCOM Joint CamPen in support of MAGTF operations:;

Exercise Millennium -R& Sinsert -STOM Reinforcement

Chalenge 02 -STOM Sustainment -Humanitarian Evac (NEO)

[28-30 Aug 02]

c. Assessment Objectives. USMC oriented LOE's identified vessel cagpabilities and

limitations for operationd employment. Each LOE evauated the vessd in environments that
were as operationaly redligtic as possible and were conducted utilizing typica Marine and Navy
personnd to obtain avaid estimate of user and equipment interfaces. The objectiveslisted in
Table 4 were assessed during USMC experimentation with the Joint Venture (HSV-X1).

Table4. USMC Assessment Objectives

Objective I ssue Target

Operational Maneuver

A. Assess HSV Performance 1. Mobility:

regarding: a Draft a. 13 feet @ max payload

b. Range b. 600 NM @ 35 knots @ max payload
C. Speed c. 38 knots @ max payload
d. Payload d. 545 short tons
e. Fuel e. 20% after 600 NM @ 35 knots, max payload

f. Maneuverability

f. Confined / restrictive waterway (channel)




B. Assess HSV Interoperability/
Compatibility regarding:

C. Assess Command & Control
regarding:

1. USN/USMC assets:
a. Rotary wing aircraft
b. Ground vehicles
c. Cargo
d. Ports
e. Lighterage
f. Piers
g. Shipping
h. Bi-Lateral equipment
i. USMC small boats

1. Operational control:

Objective Issue Target
A. HSV Performance (cont.): 2. Sdlf-Supportability: a Sdf-Deploying
b. Self-Mooring

c. Sdf-Sustaining offload
d. Simultaneous offload

a SH-60, USN CH-46, USMC CH46E

b. USMC variants (See Table 6)

¢. Containerized and bulk cargo

d. Commercial, Military, Austere, degraded
e. Causeways (powered & non-powered)
f. Floating Causeway Pier

0. MPF, ARG

h. Norway ground tactical vehicles

i. CRRC's

a. MAGTF operations
b. ARG operations
c. MPF operations

Durability
A. Assess HSV survivability
regarding:

1. Operational Support

2. Extreme Weather

a MAGTF mission tasks
b. ARG mission tasks
¢. MPF mission tasks

a. Sea States 3-5 (Pierson-Moskowitz)
b. Arctic conditions (Norway)

Habitability
A. Assess Human Factor issues:

1. Sefety

2. Hedlth

3. Facilities

a. Fire prevention / detection

b. Firefighting equipment

c. Safety measures during embark/debark
d. HAZMAT and fuel storage

e. Personal Protective Equipment (PPE)

a. Sanitation (all embarked spaces)
b. First Aid/ Medical support

a Berthing

b. Heads (toilets)

C. Seating area

d. Recreation area

e. Work spaces

f. Environment (temperature, ventilation)

d. Summary of Key Events. Throughout FY 02, experimentation with the Joint Venture

(HSV-X1) in support of MPF, ARG, and MAGTF missions demongtrated various operationa
capabilities and performance characteristics. Table 5 (bdow) isa"generd” summary of those
events that were congdered to be "ggnificant” in evauating the vessds potentia to augment
intra- theater support and littoral mobility. A detailed review of dl observations and data
collected in LOE's 1-5 can be found in the enclosures to this report.
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Table5. Summary of Key Events

Event

Performance Data

Capabilities Demonstrated

LOE 1: Vehicle/ Lighterage
I nter oper ability and
Compatibility

[ See Table 6 below ]

LOE 2: MV Pless Offload

HSV embarked eight (8) AAV's
from the Plessat MHC for
transport to BIC. Focus of this
event was high-speed transit
from acommercia port,
maneuvering into and mooring
adjacent to an "austere" port and
then executing atimely offload.

USMC personnel: 12

Draft (max payload): 13.2 feet
Payload (short tons): 190

Transit distance: 375NM

Max speed attained: 39 kts
Sustained speed: 31 kts
AAYV load time: 27 min/13 sec

AAYV offload time: 16 min/14 sec

Note: Only (4) crews to offload (8) AAV's,
increased offload time

1. High-Speed intra-theater transit
2. Austere port offload (BIC)
3. Interoperability-degraded port (BIC)
4. Interoperability-military port
(NAS Mayport, FL)
5. Interoperability-commercia port (MHC)
6. M PF mission support

Note: Due to logistical constraints, HSV forced
to use BIC fenders which redesignated the port
as "degraded" vice "austere". However, subject-
matter-experts evaluated the BIC event as an
exceptional demonstration of a tactical offload
into an "austere” maritime environment. The
maneuverability of the HSV into a confined
berth, restricted by concrete abutments, pierside
obstructions and other ships was an outstanding
display of maneuverability and flexibility.

LOE 3: Bulk Fud Co. Lift

HSV transported unit assets USMC personnel: 159 1. Intra-theater transit
from MHC to NABLC. Breakbulk cargo: 96 items 2. Interoperability - military port
Tactical vehicles: 9 3. Interoperability - commercia port
Payload (short tons): 240 4. MAGTF logistic mission
Load time: 7 hrg20 min
Offload time: 2 hrg/37 min
LOE 4: Battle Griffin '02
Phase 1. Phase 1. Phase 1:
Transported eleven (11) M198 Tactical equipment: 1 1. Inter-theater transit (TransLant)
Howitzers from MHC to Payload (short tons): 92 2. MPF (NALMEB) mission

Larvik, Norway.

Note: Howitzers were exchanged
between BIC and NALMEB on a
scheduled maintenance cycle.

Load time (stage/lash): 2 hr/15min
Offload time: 1 hr/40 min

3. Interoperability - commercial port

11




Event Performance Data Capabilities Demonstr ated
LOE 4: Battle Griffin'02

Phase 4: Phase 4: Phase 4:
Deployed (82) MAGTF MAGTF Personnel: 82 1. Intra-theater transit
personnel, (26) LAV, and (6) Tactical vehicles: 32 2. Interoperability - commercia port
HMMWYV fromthe USS Payload (short tons): 395 3. ARG logistic mission
Tortuga (LSD-46) in-port Load time: unk 4. MAGTF logistic mission
Larvik and transported to Offload time: 25min
Hommelvik, Norway.

Phase 5: Phase 5: Phase 5:

Event A Event A Event A
Executed an envelopment MAGTF Personnel: 108 1. MAGTF tactical mission
fromthe-seato reinforce Tactical vehicles: 24 2. MAGTF logistic mission
MAGTF forces ashore with Payload (short tons): 138 3. Bi-Lateral logistic mission
(5) LAV, (15) HMMWV, and HSV moored-ramp down: 1min 4. Intra-theater transit
(4) BV-206 tracked vehicles. Offload 25 vehicles: 11 min 5. Interoperability - austere port

Offload 108 Marines: 2min 6. Interoperability - commercia port
HSV ramp-up/underway: 2min

Event B Event B Event B
Redeployed (20) BV-206 MAGTF personnel: 172 1. Intra-theater transit
tracked vehicles (Norwiegian) Payload (short tons): 138 2. Interoperability - commercial port
from Orkanger to Hommelvik. Load time: 10min 3. Bi-Lateral mission

Event C Event C Event C
Redeployed MAGTF personnel, | MAGTF personnel: 106 1. Intra-theater transit
(26) LAV, and (6) HMMWV Payload (short tons): 395 2. Interoperability - commercia port
from Hommelvik toUSS Load time: 2hr/30min 3. ARG logistic mission
Tortuga (LSD-46) in-port Offload time; 22min 4. MAGTF logistic mission
Larvik, Norway.
LOE 4: Millennium

Challenge'02

Phase 1: Phase 1: Phase 1:

CH46E (USMC) executed (15) DLQ Take-offs/ landings: 15 At-seainteroperability USMC CH46E

take-offsand landings (DLQ's)
aboard the HSV invicinity Del
Mar, CPCA.

Note: First demonstration of USMC
CHA46E compatibility.




Event Performance Data CapabilitiesDemonstrated
Phase 2: Phase 2: Phase 2:
Executed a R& Sinsert (night) MAGTF personnel: 21 1. MAGTF R& Sinsert capable (day/night)

with a USMC Recon force of
(22) Marinesvia(4) CRRC's
from the HSV in support of
STOM operations ashore.

Phase 3:

HSV executed areinforcement
and sustainment mission with
(9) tactical vehiclesover a
Floating Causeway Pier inthe
Del Mar Boat Basin.

HSV executed a Humanitarian
Evacuation of non-combatantas
(NEO) over aFloating
Causeway Pier.

CRRC avg launchtime: 1min 40 sec
Recon pers avg load time: 95 sec
Recon pers avg offload time: 30 sec

CRRC avg recovery time: 2min
Phase 3:
Event A
MAGTF personnel: 21
LAV-AT: 2
LAV-L: 2
LVS (Mk48/14): 3
M813 Truck: 2

Ramp down 1st veh off: 1 min 40sec
Ramp down last veh off: 4 min 40sec

Non-combatant personnel: 13
Non-combatant load time: 7min
Non-combatants abd, ramp up: 20 sec
HSV underway: 2min

2. CRRC compatibility
3. Intra-theater transit

Phase 3:

Event A
1. MAGTF tactical mission support
2. MAGTF logistic mission support
3. Intra-theater transit
4. Interoperability - ground tactical vehicles
5. Interoperability - floating causeway pier

1. Humanitarian operations capable
2. Intra-theater transit
3. Interoperability - floating causeway pier

e.  Vehide/ Lighterage Interoperability & Compatibility. Table 6 identifies those

vehicles evduated on ther ability to embark aboard the HSV, maneuver through the Main
Vehicle Deck by navigating al turns, and avoiding obstructions.

Table6. Vehicle/ Lighterage Interoperability & Compatibility

Vehicle Type Photo Assessment Comments
CHA46E (USMC) - USMC CH46E aboard HSV
delivers PAX to
HSV during (15)
take-off & landings.

SAT

SH60 (Navy) -
Delivers PAX to
HSV during high-
speed transit




Vehicle Type Photo Assessment Comments
Interoperability: HSV successfully moored adjacent to a
modified "floating causeway pier" in the Del
HSV moored & SAT Mar boat basin, CPCA (9x 2x 1 CSNP
offloading to a configuration). The CSNP's were modified with
Floating Causeway aspecialized fendering system to prevent metal-
Pier to-metal contact (seefigure 3).
HSV successfully moored adjacent to modified
Interonerabilitv- "causeway sections" (5x2 CSNP configuration).
P y: The CSNP's were moored to a standard pier and
_ SAT were modified with a specialized fendering
gasL\J/s:NHerSS('agt?ons system to prevent metal-to-metal contact.
& Continued experimentation is recommended to
verify the full range of this capability.
1. HSV successfully launched & recovered
CRRC'swith USMC Recon teams at-sea
(day only)
CRRC (USMC) SAT
2. HSV successfully launched CRRC's at-sea
with USMC Recon teams (day & night)
AAYV pivoting action causes damage to the
protruding "tie-down padeyes."
AAV
(LVT-P7A1) SAT
M923 SAT
Due to height restrictions the only embarked
vehicles to safely maneuver through the
Mezzanine Ramps and Decks were the IFAV
and M998 HMMWYV (low-back configuration).
M998 HMMWV . ) .
(Low-Back) SAT However, during at-sea transits these vehicles

would have been damaged as they recoiled
against the overhead. These vehicles only have
1-inch clearance between vehicle roof and
overhead.
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Vehicle Type Photo Assessment Comments

M149 Water Trailer SAT
Dueto height restrictions the only embarked
vehicles to safely maneuver through the
M ezzanine Ramps and Decks were the IFAV
and M998 HMMWYV (low-back configuration).

IFAV SAT However, during at-sea transits these vehicles
would have been damaged as they bounced
against the overhead. These vehicles only have
1-inch clearance between vehicle roof and
overhead.
Bresk Bulk Items - 96

Breakbulk Cargo Breakbulk weight - 210 Short Tons

(%iljet:ogg)x s SAT Very slow to load/offload. Items need to be pre-

q packed in a container system to maximum
extent possible to reduce load times.

M998 HMMWV

(High-Back) SAT
>M915 lost traction transiting knuckle on Ramp
>M872 tool bin failed to clear Ramp knuckle

M915 Truck w/

M872 Flatbed UNSAT

Trailer

MHE (EBFL) SAT

MHE

(RT-4000) SAT




Vehicle Type Photo Assessment Comments
MHE (TRAM) SAT
MHE (6K Fork) No Photo Available SAT Ship's organic MHE
M936 Wrecker SAT 5-Ton variant
M923 Truck The M 923 w/welding t_ral ler c_oul d not complete
wiWeldina Trir SAT transit through the Main Vehicle Deck dueto an
9 "administrative" obstruction.
All listed variants were compatible /
interoperable:
LAV Variants SAT LAV-25
-LAV-AT
-LAV-L
M998 HMMWV
(Hi-back) w/M116 SAT
trailer
M929 Dump Truck
w/M353 trailer SAT
The 'Centerline' Mezzanine Deck is an
LVS (Mk48/14) ‘overhead' obstacleto an LV Swith amobile
with mobile-loaded SAT loaded I SO container. The Mezzanine Deck is
I SO container 13' 3" above the Main Vehicle Deck while the
LVS (Mk48/14) with 1SO container 13'4".
M927 Long Bed wi/trailer requires a 3-point turn
M927 Long Bed SAT to transit forward area of main vehicle deck
M198's were embarked using RT -4000
M198 Howitzer SAT Forklifts. Maneuverability was greatly enhanced

by "pushing” M198's aboard with the RT -4000
vice pulling.
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Vehicle Type Photo Assessment Comments
— —
i

BV-206 M SAT Norwegian Army Logistics Tracked Vehicle
>The M 870 trailer hasthree rows of parallel
rear axles. Asthetrailer transited the "dips and
knuckles" of the ramp, the two "inboard" axles
of thetrailer lost contact with the ramp. If the
trailer had been transporting heavy cargo, the
entire weight of that cargo would have been
supported by asingle axlevicethree. It is
foreseeabl e that damage could have resulted if
the axle's capacity was exceeded by the cargo.
Had the ramp been completely straight this
particular problem would not be an issue.

LVS UNSAT

(Mk48/16/870)
>The loading of thisLV'S configuration was
only possible by backing the trailer aboard.
Though the entire vehicle was "physically"”
|loaded aboard the HSV it had to be staged
athwartship creating an obstruction to selective
offloading and normal operating routinesin the
aft are of the ship.

Light Tactical . . . .

Vehide SAT Norwegian Mercedes (Light Tactical Vehicle)

M1046 HMMWV

(TOW variant) SAT

M1043 HMMWV

(HMG variant) SAT

M1097 HMMWV

(Avenger-Air SAT

Defense)
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5.  Conclusons

a.  Successul Events. Throughout FY 02 experimentation, quantitative and qudlitetive
datawas collected. All subsequent conclusions regarding "military utility” are based on the
"collaborative" andysis of al data by Subject Matter Experts (SME) and MCWL andlysts. The
following conclusions were derived from data collected during LOE's 1-5 (see Table 1)
regarding "specific’ performance characteristics observed during eventsin support of the Marine
Corps concept of employment. With regard to the vessas limitations (see Table 2), the Joint
Venture (HSV-X1) successtully demonstrated the following capabilities:

(1) High-speed Intra-theater lift (per experiment venue in enclosures (3, 4, 5, 6, 7))
(2) High-speed Inter-thester lift (per experiment venue in enclosure (5, 6))
(3) TheHSV was compatible and interoperable with:

(@ During thefive LOE'sin FY 02, 27 USMC ground equipment items, one
USMC hdicopter variant and a small reconnaissance boat (CRRC) were eva uated for
interoperability & competibility with the HSV. The CH46E, the CRRC and 25 of the 27 ground
equipment items (Table 6) were assessed as competible with the Joint Venture (HSV-X1). The
two "nor-compatible’ items were trailer units that could not trangt the starboard aft quartering
ramp or maneuver through the turns on the main vehicle deck.

(b) breakbulk cargo (palets, quad-cans, outsized boxes, hose reds, etc,)

(c) CH46E helicopter

(d CRRC's(USMC)

(& military, commercid ports

(f) austere, degraded ports

(g causeway sections, nonpowered (CSNP) moored pierside

(h) floating causeway pier (CSNP, CSNP-BE), modified (Figure 1)

Figurel. HSV moored to Floating Causeway Pier

(4 MAGTF 'tacticd' mission (per experiment venue in enclosure (5, 6))
(5) MAGTF logistic misson (per experiment venue in enclosures (4, 5, 6))
(6) MAGTF humanitarian misson (per experiment venue in enclosure (7))



(7) MPF/NALMEB misson (per experiment venue in enclosures (2, 3))
(8) ARG mission (per experiment venue in enclosure (5, 6))
(9) Sdf-supportability at (3) Norwegian degraded ports:

(@ theHSV's"rubral" was sufficient fendering at these Norwegian ports.
(b) portswere re-classified as 'degraded’ vice ‘austere’ due to presence of a
piersde fender system dong the pier

(10) Highly maneuverable in redtricted and confined waters (see enclosure (7)).

b.  Within the concept of the force deployment, employment, sustainment, and
redeployment cycle the HSV successfully demongtrated the following capabilities:

(1) Deployment:

(@ drategic and tacticad deployment of assets

(b) enabled MAGTF port-to-port assembly in conjunction with ARG shipping

(©) supported ship-to-port reorganization of available shiploads

(d) demondrated trans-shipment of MPF equipment from a Forward
Operating Base (FOB) to aMAGTF Area-of-Operations (AO)

(2) Employment:

(@ provided flexibility in the ddivery of critical logistics support

(b) endbled tacticad maneuver and flexibility as high-speed lighterage

() endbledtacticd maneuver and flexibility as"raid insertion” vess

(d) demongrated operationa and tactica supportability by maneuvering in
confined and redtrictive waterways

() demondrated tacticd maneuver, flexibility and survivability in seastate-3

(3) Susainment:

(& provided rapid resupply to forces ashore

(b) increased tecticd flexibility (operationd maneuver) by using waterways to
bypass congested and vulnerable overland MSR's

(¢) increased tacticd flexibility (operationa maneuver) by demondrating
interoperability with rotary wing aircraft

(d) accessed degraded ports to deliver forces and support

(4) Redeployment:
(& provides quick redeployment of forces and support for subsequent use

c. Ddidendes With regard to the vessdls limitations (see Table 2), the following
deficiencies were identified during USMC oriented experiments:

(1) When making high+speed gpproachesiturnsinto offload pointsthe HSV creates
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large wakes and swells that could be a concern for smaller support craft (patrol boats, zodiacs,
RHIB's, €ic,) operating in the vicinity.
(2) The starboard- aft quartering ramp design creetes onload- offload difficulties

(@& whentheramp isdeployed during low to mid-range tides, two "dips’ or
"knuckles' are created at the ramp joints (see Figure 2 below), causing vehiclesftrailers with low
clearances to "bottom out”, rendering them incompatible for embarkation. Asthe angle from
ramp-to-pier incresses, the severity of the dip-knuckleis reduced. These "dips’knuckle" also
creste unsafe conditions when forklifts traverse them with palets stacked 2-high. The
"dipsknuckles’ cause motionsthat alow the top pdlet to shift and nearly topple over.

Figure2. Starboard-Aft Quartering Ramp

e,

#1: Ramp joint that creates the most obstructive
"dip" (or knuckle) to vehicletraffic.

#2: Ramp joint that creates a second dip/knuckle.

#3: Wooden inserts were made to minimize the
effect of thisdip/knuckle (see#1), sinceit is
deepest and most obstructive to vehicle transit.

(3) HSV engines emitted an excessve amount of exhaust while traveling at low
gpeeds (loitering) that accumulated in the vehicle deck. This rendered the vehicle deck unsafe
for personnd. This has environmenta "safety” ramifications aswell as operationa concernsin
that vehicle operators cannot access their vehicles to perform maintenance or execute pre-
operation checks prior to offload.
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(4) Thevesds"rubral" was not sufficient fendering when mooring adjacent to
austere ports or causeway sections. Either a permanently ingtaled fendering system or a crew
deployable one is required.

(5) Extended high-speed trangits reduce mission readiness of embarked personnd!:

(@ vessH seakegping and dability a high-speeds and/or in sea State-3 (+)
increases the discomfort, nausea, and fatigue among embarked personndl.

(6) Currently, the onload/offload of "breakbulk”" cargo isdow and time consuming.

(7) Thepivoting action of the AAV on the vehicle deck can damage the protruding
"tie-down" sysem.

(8) Personnd, vehicles, and cargo embark/debark the HSV viathe starboard- aft
quartering ramp. For safety reasons al vehicle/cargo traffic must hat while personnd cross the
ramp. Though not asignificant problem, it does dow the loading process. During missons
where timeisafactor any delay could be criticd.

(90 Themeta-to-meta contact between the HSV and causeway sections (RRDF,
floating pier, etc,) are amooring concern due to the likelihood of hull punctures.

(10) The locetion of the support beams in the main vehicle deck create obstructionsto
onload- offload operations:

(@ support beamsfor the flight deck are anchored amidshipsin the vehicle
deck. This positioning crestes an unnavigable turn at the forward end of the main vehicle deck
for trucks with long-bed trailers (i.e. M870, M970) rendering them incompetible for
embarkation. It aso dows the embarkation of other vehicles with trailers as they are forced to
utilize a 3-point turn to trangt the area

(11) During high tides, vehicle operators frequently logt visihility of ground guides
and/or the ramp during trangits aboard ship.

(12) The 'Centerliné Mezzanine Deck isan ‘overhead' obstacleto an LVS (Mk48/14)
with amobile loaded 1SO container trangting the Main Vehicle Deck. The 'Centerling
Mezzanine Deck is 13' 3" above the Main Vehicle Deck wheress the LV S (Mk48/14) with
mobile loaded 1SO container has avertica height of 13" 4".

(13) TheM915 truck logt traction when trangting the ramp's "dip/knuckl€’. The
trailer dso has an undersde "tool bin" that could not clear the ramp's "dip/knuckle”.

(14) The M870 trailer hasthree rows of pardld rear axles. At certain tidd ranges, as
the traller trangts the "dip/knuckl€" of the ramp, the two "inboard" axles of the trailer lose
contact with the ramp. This puts the entire weight of the trailer cargo on agngle axle vice three.

It isforeseeable that damage could result if theaxlés  capacity is exceeded by the cargo. Had the
ramp been completdy straight (no dips’knuckles) this particular problem would not be an issue.

(15) To maneuver through confined and restricted waterways the HSV has better
vighility over the stern of the vessd vice the bow.

(16) It was observed during a passenger offload from the CH46 that there may be
insufficient deck space to offload cargo (pdlets) or casudty litters. Further observations are
required to verify this deficiency.

(17) Theuseof asingle "overhanging crane system” to launch and recover multiple
"gmadl boats (CRRC)" istime consuming and possibly hazardous in high sea- states or hostile
enemy environments.
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(18) The"Overhead Crane Sysem™ demonstrated the following deficiencies:

(@ Ascurrently designed the "manud" attachment and detachment of lifting
dings by CRRC coxswansis time consuming (in any environments) and a safety hazard in sea
state-2 or higher or at night.

(b) Theengine noise created by the "Overhead Crang’ is excessive and limits
verbd communication in the Main Vehicle deck.

() Poor lighting exists on the Main Vehicle deck, on the boat operating area
around the HSV, and on the crane block itself during night boat launches and recoveries. This
crestes a hazardous situation for HSV and boat crews.

(d) Theloading and offloading of small boat passengers (i.e. recon Marines)
is extremely hazardous at night or in sea states-2 or higher. Passengers must traverse (jump) a
vertical distance of 4-5 feet between the HSV Port quarter and the small boat (see Figure 3).

Figure3. Marine Recon debarking CRRC

CRRC embark &
debark requires
crew assistance.

(19) The crew manning structure aboard the Joint Venture does NOT alow the
"sdmultaneous' launch/recovery of small boats (via overhead crane) AND the onload/offload of
small boat passengers (via port quarter). Each event (boat |aunch/recover or pax onload/offload)
must be completed before the other can commence.

c. Recommendations. Thefollowing "sdected" modifications and enhancements are
considered more significant to the concept development and mission refinement process. A
detalled liging of dl recommendations can be found in the enclosures to this report.

(1) Enclosethe Vehicle Deck to protect embarked equipment and cargo from the
damaging and corrosive effects of extreme environments (rain, wind, sdt fog, etc,).

(2) Enhance the ventilation system in the Vehicle deck or correct the engine
exhaust problem that occurs at low speeds.

(3) Improve the sea-keeping and stability of the vessal during high-speed transitsin
order to maintain the mission readiness of embarked personnd. Otherwise reducing the length
of time embarked personnd remain aboard during high-speed trangits is recommended.
Continued assessment of Qudity of Life issues will more precisdy define and correlate the time,
speed, distance, and sea- keeping factors as they relate to misson readiness issues.
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(4 When offload timeis criticd, either redtrict the embarkation of large quantities
of breakbulk cargo or require all such cargo to be packaged in managesble "quad- container or
SO container” systems for embark aboard the HSV.

(5) Ingdl agernramp that traverses port, starboard and straight astern as required.
Thiswill enhance HSV mooring flexibility and compatibility with vehicles thet require alonger
turning radius. The ramp should aso be modified to reduce "dips’knuckles' that are created as a
result of varying tidal ranges. A level and even ramp will be more accessible to vehicles and
traillerswith low clearances. Thistype ramp will aso facilitate the onload of 1SO containers.

(6) Minimize the obstructions to maneuverability (i.e. centerline sanchions, ship
support equipment, etc,) within the vehicle deck. Thiswill enhance the loading, staging and
offloading process. It could aso increase usable deck space.

(7) Ingdl aseparate access ramp for personnd that avoids the vehicle deck.

(8) If utilization of the flight deck for personnd/cargo trandfer, vertica
replenishment, and MAGTF mission support tasks is determined to be acritical capability, then
the ingtalation of an devator to/from the vehicle deck is highly recommended

(9) Provide acrew deployable "fendering” system or enhance the "rub ral" on the
vessels exterior to increase competibility with austere ports and causeway sections.

(20) Provide the vessd with organic Materid Handling Equipment (MHE) to assst
in onloads, offloads and cargo reorganization.

(11) A multi-boat "launch and recovery" system should be provided to enhance HSV
mission capabilities and reduce potentid hazards.

(12) Redtructure the crew manning levels (as required) to dlow the smultaneous
launching and loading of smal boats.

(13) Increasethe verticd clearance in the Main Vehicle Deck to fifteen (15) feet to
ensure access by dl USMC Ground Tacticd Vehicles with mobile loads.

(14) Deveop an "augmentation” package for causeway sectionsthat can be easily
attached by the Amphibious Congtruction Battalion (ACB) to prevent meta-to-meta contact
between causeway sections (RRDF, floating pier, etc,) and the HSV (see Figure 4).

Figure4. Fender Augmentsto the Causeway Pier

CSNP Fender
Augments




(15) Recommend the following modifications to the "Overhead Crane System':

(@ If the crane sygtem is maintained, redesign the lift ding attachment-
detachment process to enhance minimize time and reduce associated safety hazards.

(b) Reduce the engine noise created by the crane to enhance verba
communication and reduce possble confusion in the Main Vehicle deck.

() During night operations gppropriate "blackout” lighting is required in the
Main Vehicle deck, the boat launch area (surrounding seg), and on the crane block. Lighting
should stisfy tactica requirements and visbility concerns.

(d) If utilization of the port quarter areais too be retained as the passenger
onload-offload point for smal boats, then the ingalation of a safe and manageable embark-
debark system or procedure is required.

(16) To enhance speed and vessdl maneuverability in confined/restricted waterways,
relocate the bridge, or provide an dternate bridge, that offers appropriate vishility over the bow.

6. System Evaluation. The HSV has successfully demonstrated the capability to provide
greater operational mobility, theater logistics support, and additiond force closure optionsin the
conduct of expeditionary operations. Continued experimentation in Fisca Y ear 2003 (FY 03)
with HSV technology would provide sgnificant evaluation of the vessd'sinteroperability with
Amphibious Readiness Group (ARG) shipping, the Maritime Prepositioning Force (MPF) and
Sesbased logigtics platforms.

7. Point of contact: Mgor J.B. Stone 1V, Robert Bicke, or John Goetke at 784-1088/1089.

J. B. Stone IV
Magor USMC
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ADMINISTRATIVE MESSAGE

ROUTINE

R 050930Z NOV 01 ZYB PSN 741215M 20
FM CG MCCDC QUANTICO VA//WDID//

TO CMC WASHINGTON DC//PPO/I&L/AVN//
COMMARFORLANT//G3/G4/G5/G8//
COMMARFORPAC//G3/G4/G5/G8//
COMMARFOREUR//G3/GA4/GS5I/
COMMARFORSOUTH//G3/G4/G5//
COMMARFORCENT//G3/GA4/G5//
COMMARFORRES/G3/G4/G5//

CG MCWL QUANTICO VA//PLANSOPSY/

CMC WASHINGTON DC//PPO/1&L/AVN/POE/LPO/LPV/LFT/ASL//
CNR ARLINGTON VA//CODE 353//
NAVSURFWARCEN CARDEROCKDIV BETHESDA MD

INFO CG | MEF//G3/G4/G5//

CG Il MEF//G3/GAIGS/]

CG Il MEF/IG3/G4/G5//

MARCORSY SCOM//COS//
COMNAVWARDEVCOM NEWPORT RI
COMMARCORMATCOM ALBANY GA//OPY/
BLOUNT ISCMD JACKSONVILLE FL
NAVTRANSSUPPCEN NORFOLK VA

NFESC PORT HUENEME CA
NAVSURFWARCENDIV PORT HUENEME CA
CG MCCDC QUANTICO VA/ICAUI

UNCLAS //NO3500//
MSGID/GENADMIN/HSVCAMPLAN/OCT//

SUBJ/CONCEPT OF OPERATIONS FOR USMC JOINT HIGH SPEED VESSEL
(JHSV)EXPERIMENTATION: JOINT VENTURE (HSV-X1)//

REF/A/MSG/CMC WASHINGTON DC/301433Z AUGOYNOTAL//
REF/B/MSG/ICOMMARFORLANT/131430ZJ UNOL/NOTAL//
REF/C/IMSG/CINCLANTFLT/122024Z OCTOLY/NOTAL//

REF/D/MOA/MEMORANDUM OF AGREEMENT 10 OCT 0v/
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NARR/REF A PROVIDED FRAMEWORK FOR USMC OPERATIONAL EMPLOYMENT
OF JHSV. REF B NOMINATED VENUES FOR JHSV EXPERIMENTATION. REF C ISTHE
ISIC ASSIGNMENT FOR HSV-X1. REF D ISTHE AGREEMENT BETWEEN
SPONSORING AGENCIES FOR ADMINISTRATION OF THE JHSV PROJECT//
POC/L.S.RYDER/MAJOR MCCDC JCDE OFFICE SUFFOLK TEL DSN 565-4261

[TEL: CML (757) 445-4261/EMAIL: RY DERLS@MARFORLANT.USMC.MIL//

POC/M.J. JOHNSON/MAJOR/MCCDC JT OPS CTR QUANTICO/TEL: DSN 278-5219
[TEL: CML 703 784-5219 /[EMAIL: JOHNSONMJ@MCCDC.USMC.MIL//

RMKS1. THISISA COORDINATED MARINE FORCES, D/C PP&O, D/C 1&L
AND CG MCCDC (D/C CBT DEV) JOINT CONCEPT DEVELOPMENT AND
EXPERIMENTATION EFFORT (JCDE).

2. PURPOSE. TO PUBLISH THE JOINT HIGH SPEED VESSEL (JHSV) CONOPS
PER REF A. SPECIFICALLY, THISMESSAGE:

A. PROVIDES BACKGROUND ON JHSV
B. PROVIDES CONOPS FOR JHSV
C. IDENTIFHES JHSV EXPERIMENTAL VENUES AND PARTICIPATING USMC UNITS

3. BACKGROUND.

A. SINCE MARCH 01 NAVY AND MARINE STAFFS (MARFORS, ADVOCATES, HQMC,
MCCDC) HAVE PARTICIPATED IN A SERIES OF PLANNING VENUES THAT
DESIGNED AND COORDINATED THE JHSV EXPERIMENTATION. AN ACCEPTANCE
CEREMONY FOR JOINT VENTURE (HSV-X1) WASHELD ON 11 OCT 01 AT NAB
LITTLE CREEK. JOINT VENTURE IS A 313 FOOT COMMERCIAL FERRY CAPABLE OF
SUSTAINED SPEEDS IN EXCESS OF 40 KNOTS. THE VESSEL HASBEEN LEASED
AND HAS UNDERGONE MODIFICATIONS TO ENHANCE THE VESSEL'SMILITARY
UTILITY. SPECIFIC CAPABILITIESINCLUDE ABILTY TO LAUNCH/RECOVER SMALL
BOATS, ABILITY TOEMBARK AAVSAND ABILITY TO CONDUCT DAY VFR FLIGHT
OPSWITH CH-46 AIRCRAFT.

B. HSV-X1 RELATION TO OTHER HIGH SPEED VESSEL (HSV) EFFORTS.

THE VISIBILITY OF POTENTIAL HSV CAPABILITIESISRAPIDLY GROWING.

FOR EXAMPLE, THEU. S . ARMY HAS POM'D FOR A HIGH SPEED VESSEL
(DESIGNATED THE THEATER SUPPORT VESSEL) IN FY04. HIGH SPEED VESSELS
HAVE BEEN EMPLOYED NOTIONALLY BY MARFOR COMMANDERS IN SEVERAL
WARGAMES INCLUDING GLOBAL 2000, GLOBAL 2001, AND UNIFIED VISION 2001.
1 MEF HASALSO SIGNED A LEASE TO USE A COMMERCIAL HIGH-SPEED FERRY
(WESTPAC EXPRESS) TO CONDUCT INTRATHEATER DEPLOYMENTS FOR
TRAINING EXERCISES OFF OKINAWA, JAPAN. THE Il MEF EFFORT IS
COMPLEMENTARY AND FOCUSED PRIMARILY ON INTRATHEATER MOVEMENT.
THE JHSV CAMPAIGN EXPLORES THE OPERATIONAL EMPLOYMENT OF HIGH-
SPEED VESSELSIN A WIDE RANGE OF MISSIONS. IN ORDER TO BEST LEVERAGE
THE JHSV AND Il MEF HSV INITIATIVES, CG MCCDC WILL INTEGRATE THESE
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EFFORTS AND CONSOLIDATE INFORMATION (I.E. ASSESSMENT RESULTS) AS
REQUIRED.

4.SITUATION. THROUGHOUT THE NEXT 12 MONTHS, COMPONENT COMMANDS
FROM THE MARINE CORPS, ARMY, NAVY, JOINT SPECIAL OPERATIONS
COMMAND AND THE COAST GUARD WILL CONDUCT JOINT EXPERIMENTS THAT
WILL EXPLORE THE OPERATIONAL IMPLICATIONS AND OPPORTUNITIES OF NEW
MARITIME TECHNOLOGIES. THE EXPERIMENTSWILL LOOK AT THE FUTURE
CAPAPBILITIESAND POTENTIAL OPERATIONAL IMPACT THAT HIGH SPEED
VESSELS SUCH AS THE JOINT VENTURE (HSV-X1) PROVIDES.

5. MISSION. TO CONDUCT HIGH SPEED VESSEL (HSV) EXPERIMENTATION IN
ORDER TO DEVELOP NAVAL EXPEDITIONARY CONCEPTS AND CAPABILITIES FOR
FUTURE JOINT FORCE COMMANDERS.

6. INTENT. TO EXPERIMENT WITH HSV CAPABILITIESWITHIN THE CONTEXT OF
EXPEDITIONARY MANEUVER WARFARE(EMW) AND NETWORK CENTRIC
WARFARE(NCW). | EXPECT THE HSV-X1 AND Il MEF HSV EFFORTS TO PROVIDE
INSIGHTS INTO HIGH SPEED VESSEL IMPACTS ON FUTURE OPERATIONAL
CONCEPTS THROUGHOUT THE DEPLOYMENT, EMPLOYMENT, SUSTAINMENT AND
REDEPLOYMENT CYCLE. | ALSO EXPECT TO EXPLORE FUTURE HSV TACTICS,
TECHNIQUES, PROCEDURES AND TECHNOLOGIES (TTPT) AND THE
COMPLEMENTARY NATURE OF HSV WITH AMPHIBIOUS AND MPF PLATFORMS,

7. ENDSTATE. TO MAKE MARINE CORPS RECOMMENDATIONS ON THE FUTURE
ROLE OF HIGH SPEED VESSELS TO INCLUDE APPROPRIATE DOTMLPF (DOCTRINE,
ORGANIZATION, TRAINING, MATERIAL, LEADERSHIP, PERSONNEL, FACILITIES)
INITIATIVES,

8. CONCEPT OF OPERATIONS.

A. OVERVIEW. THE FY 2002 JHSV EXPERIMENTATION WILL BE CONDUCTED IN
FOUR PHASES, IN CONUS AND OCONUS VENUES, UNDER THE OPERATIONAL
CONTROL OF COMMANDER-IN-CHIEF U.S. ATLANTIC FLEET (CINCLANTFLT),
COMMANDER-IN-CHIEF U.S. PACIFIC FLEET (CINCPACFLT), AND THE
COMMANDING GENERAL, U.S. ARMY TRANSPORTATION CENTER & FORT EUSTIS
(CGUSATCFE):

PHASEI: 050CTOl-15MARO2 CINCLANTFLT

PHASEll: 15MARO02- 07 JUL 02 CGUSATCFE

PHASE Ill: 07 JUL 02- 07 AUG 02 CINCPACFLT

PHASE IV: 07AUGO02- 09OCT 02 CGUSATCFE

B. SCHEME OF MANEUVER. MARINE CORPS EXPERIMENTATION IS CONDUCTED
IN SEVEN LIMITED OBJECTIVE EXPERIMENTS (LOE'S) SPREAD THROUGHOUT
PHASES| AND Il (ABOVE). THE USMC LOE'S ARE DESIGNED AROUND SIX

MAJOR OBJECTIVES:

(1) PIERSIDE INTEROPERABILITY

(2) LIGHTERAGE INTEROPERABILITY

(3) MPFINTEROPERABILITY

(4) INTRA-THEATER LIFT INTEROPERABILITY

(5) AMPHIBIOUS INTEROPERABILITY

(6) SEA-BASING INTEROPERABILITY

LOE EXPERIMENT/LOCATION/DATE PARTICIPATING UNITS
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(1) PIERSIDE INTEROPERABILITY MARFORRES
NAB-LITTLE CREEK VA NAVBCHGRU-2
18-19 OCT 01 PHIBRGU-2
PHIBCB-2
ACU-2

@)

LIGHTERAGE INTEROPERABILITY
NAB-LITTLE CREEK VA

ARMY 7TH TRANS GROUP
MARFORRES
NAVBCHGRU-2

25-26 OCT 01 PHIBGRU-2
PHIBCB-2
ACU-2
ARMY 7TH TRANS GROUP
(3)  MPFINTEROPERABILITY Il MEF
(ONLOAD) SSPLESS
MOREHEAD CITY NC MSC
26-27 NOV 01
(4 MPFINTEROPERABILITY Il MEF
TRANSIT & OFFLOAD) 2D FSSG
MOREHEAD CITY NC SSPLESS

BLOUNT ISLAND CMD/MAY PORT
28-29 NOV 01

BLOUNT ISLAND CMD

(5)  INTRA-THEATERLIFT Il MEF
EUCOM-NORWAY SSPLESS
(BATTLE GRIFFEN/STRONG MARFOREUR
RESOLVE) NALMEB
FY02/2QTR

(6)  AMPHIBIOUS INTEROPERABILITY Il MEF
TYPE CMDR TRNG (TCAT) 2D FSSG
FY02/3QTR 2D MARDIV

NAVBCHGRU-2
PHIBCB-2
ACU-2

(7)  SEA-BASING INTEROPERABILITY MARFORLANT
MILLENNIUM CHALLENGE 02 | MEF
JUL-AUG 02 Il MEF

NAVBCHGRU-1
PHIBCB-1
ACU-1

6. TASKS. THE JHSV TASKSVARY DEPENDING ON THE PARTICULAR LOE.
THE LOE ASSIGNMENTS AND TASKS HAVE BEEN COORDINATED WITH THE
EXECUTING UNITSBY THE CORE IPT. JHSV LOE AND MCO02 DETAILSWILL
BE PUBLISHED VIA SEPCOR. USMC CORE IPT MEMBERS ARE:

NAME-RANK
COL FRANK DIFALCO
MAJLARRY RYDER

ORGANIZATION DSN
MCCDC (JOINT OPSCTR, QUANTICO) 278-0241
MCCDC (JCDE OFFICE, SUFFOLK) 565-4261
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MAJMARK JOHNSON MCCDC (JOINT OPS CTR, QUANTICO) 278-3610

MAJRUDOLFWEBBERS PP&O (POE) 225-2051
MAJCHRISWAGNER &L (LPV) 225-6019
MAJROD HENDRICK MCCDC (AMPH RQMTYS) 278-6212
MAJTIM JAMES MCWL (EXPERIMENT SUPPORT) 278-5176
MR RANDY BICKEL MCWL (EXPERIMENT TECH) 278-1088
MRS. MO HARBAC MCWL (EXPERIMENT PLANYS) 278-1467
LTCOL JM CALLAWAY MARFORLANT (G3/G5) 836-0733

7. FUNDING. ONR ISPROVIDING HSV-X1 LEASE AND VESSEL MODIFICATION
FUNDING. USMC HSV-X1 LOE OPERATING COSTS (FUEL, BERTHING EXPENSES,
PORT & PILOT FEES, ETC.) ARE CURRENTLY BEING FUNDED BY NWDC. USMC
FORCES PARTICIPATING IN THE LOE'S ARE RESPONSIBLE FOR UNIT INCURRED
COSTS. CG MCCDC ISPURSUING ADDITIONAL USMC FUNDING OPTIONS.

8. COMMAND RELATIONSHIPS. THE OVERARCHING JHSV COMMAND
RELATIONSHIP IS GOVERENED BY THE MOA (REF D. WITHIN THE MARINE CORPS,
MCCDC (DEPUTY COMMANDANT FOR COMBAT DEVELOPMENT (DESIGNATE)) IS
THE OVERALL LEAD FOR THE MARINE CORPSIN THE JHSV CONCEPT
DEVELOPMENT AND EXPERIMENTATION. KEY SUPPORT ISPROVIDED BY THE
OPERATING FORCESFLEET MARINE FORCES, MARINE FORCES RESERVE,
HEADQUARTERS MARINE CORPS, AND THE MARINE CORPS WARFIGHTING
LABORATORY. COMMARFORLANT ISTHE USMC COMPONENT COMMANDER
AND, AS APPROPRIATE, COORDINATES USMC FORCE PARTICIPATION IN THE
JHSV LIMITED OBJECTIVE EXPERIMENTS AND MILLENIUM CHALLENGE 02.//

BT
NNNN
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Marine Corps Warfighting Lab, Quantico, Virginia

Quick-Look Report:
Joint High Speed Vessel

(Vehicle Interoperability)

Robert Bickel
SSgt Kevin Ashley

15 November 2001
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Marine Corps Warfighting Lab, Quantico, Virginia

LOE Phase 1.A. (Vehicle Interoperability)

18 Oct 01
E\;ent Event Description M ethod Data Evaluation
1. "Single" vehicle compatibility/maneuver ability:
A. Starboard Aft Quartering Ramp Note: Prior to all RO/RO eventsa DC will * The Ops Log will be used for detailed explanations of
B. MainVehicle Deck measure the height between the vehicle deck and any Discrepancy or Unknown values.
C. Internal Ramps pier in order to determinetide effects on ramp
D. Mezzanine Deck angle. ** For appropriate "turning" maneuverability, it has been
determined that a 5-point turn isthe maximum allowed
for favorable assessment aboard the JHSV.
1A Starboard Aft Quartering Ramp
1A (D) | (1) Verify that ramp deployment is unassisted. (1) DC'swill observe ramp deployment. (1) Was ramp deployment assisted by equipment external
tothe HSV?
No: Ramp deployment was unassi sted.
(2) Ramp deployment time:
1A (2) | (2) Determine ramp preparation/deployment time (2) DC'swill time ramp preparation & deployment. Two ramp deployments wer e obser ved:
1. 29 min 15 sec
2. 12 min 37 sec
1A (3) | (3) Determine ramp compatibility with Pier. (3) Observations will be made regarding any (3) Didtheramp-pier interface create any unusual actions

unusual actions that occur between the ramp
and pier. All systemsthat are adjoined to the
pier will be considered acomponent of the
and will be assessed accordingly.

(flexing, lateral/vertica movement, bending/ buckling, pier
or ramp damage)?

Unk: Wave action within basin caused fore-aft movement
of theramp on pier. Constant scraping of ramp on concrete.
No damage to ramp or pier observed. Long term effect
unknown.
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Marine Corps Warfighting Lab, Quantico, Virginia

Event

Event Description

Method

Data Evaluation

1A (@)

(4) Determine vehicle maneuverability and
compatibility with stern ramp.

(4) Asvehicletransits ramp from pier, DC
observations will be made regarding traction,
contact with ramp sides, ramp stability or
any other unusual actionsthat occur.

(4) During transit over the ramp did any vehicle experience
aloss of traction, bottom contact or near contact with ramp
surface, curbs, overhead, stanchions, cables, etc)?

IFAV:

M998 HMMWV:
M923:

M 923/welding trir:

EEEE

M915/M 872 trlr: Yes: Whiletransiting the
starboard aft quartering ramp the left rear tires of the M915
Truck, Tractor experienced amomentary "loss of traction"
but successfully traversed the ramp. However, asthe M872
trailer attempted to transit ramp the "stowage box" mounted
on the | eft side of the trailer undercarriage could not clear
the first "knuckle" (i.e. elevated flex point) of the ramp.
Tractor and trailer were backed off the ramp and
disgqualified from further testing as " non-accessible"
equipment.

AAV: No
EBFL (ATLAS): No
RT-4000 Forklift

O lo o

1A (5)

(5) Verify ramp recovery is unassisted.

(5) DC'swill observeramp recovery.

(5) Wasramp recovery assisted by equipment external to
the HSV?

No: Ramp recovery was unassisted

1A (6)

(6) Determine ramp preparation/recovery time.

(6) DC'swill time preparation & recovery.

(6) Ramp recovery time: (One ramp recovery observed)

1. 11 min 15sec
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Marine Corps Warfighting Lab, Quantico, Virginia

E\:#G'lt Event Description Method Data Evaluation
1B Main Vehicle Deck (Single Vehicle ONLY)
1B (1) | (1) Maneuverability within main stowage. (1) A singletest vehicle will transit the ramp from (1) During transit through the main deck did any vehicle

the pier. Once each vehicle successfully transits
ramp it will maneuver around the main deck and
under the centerline ramp as directed by ground
guides. Maneuverability will encompass turning
radius, parking, backing, visibility, etc,.

4

experience maneuverability problems:
-poor visibility
-more than 5-point turns
-loss of traction
-contact with bulkheads-stanchions
-cause damage to pad-eyes

IFAV: No
M998 HMMWV: No
M923: No.

*Note. The M923(without trailer) had to make two (2)
5-point turnsto traver se the main vehicle deck.

M923/welding trir: Unk. The M923/welding trailer
was unable to navigate the forward turning area of the main
vehicle deck. The welding trailer had to be disconnected
from the truck and debarked by the ATLAS (EBFL)

forklift. Embark SME's have determined that the position of
two (2) 1SO containers was such that they restricted the
turning radius of the truck/trailer. Therefore, this event
should be re-evaluated at the next LOE. No conclusions

will be drawn asto this vehicles maneuverability on the
main vehicle deck until follow-on testing is concluded.

*Note. The M923/welding trailer was disqualified from
further testing during thisLOE.

AAV: Yes. The AAV's caused damage
to the "beer can” pad-eyes while pivoting to maneuver
through the main deck. The auminum pad-eyes were
gouged, dented, and split in various areas. If it is determined
to maintain thistie-down system then the only measure to
prevent damage is to use wooden dunnage to cover the pad-
eyesduring AAV operations. Thisincreases onload-offload
time and may be alimiting factor to load plans.

EBFL (ATLAS): No
RT-4000 Forklift No
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Marine Corps Warfighting Lab, Quantico, Virginia

E\;#G’It Event Description M ethod Data Evaluation
1B (2 | (2) Adequacy of vehicle overhead clearances. (2) Asvehiclestransit the main sowageareaDC's | (2) Asvehiclestransit the main stowage area did any
will observe overhead clearances and potential vehicle experience maneuverability problems due to
obstructive areas. overhead obstructions?
IFAV: No
M998 HMMWV: No
M923: No
AAV: No
EBFL (ATLAS): No
RT-4000 Forklift No
1C M ezzanine Ramps
1C(1) | (1) Compatibility of "internal” ramps with (1) Following maneuverability inthe main stowage | (1) Asvehiclestransit the mezzanine ramps did any vehicle
vehicles. area, individual test vehicleswill transit the experience maneuverability problems?
mezzanine ramps to access upper stowage areas. -poor visibility
DC observations will be made regarding traction, -more than 5-point turns
contact with ramp sides, ramp stability or any -loss of traction
other unusual hindrances to maneuverability. -contact with bulkheads-stanchions
-cause damage to pad-eyes
IFAV: No
M998 HMMWV: No
1.C(2 | (2) Adequacy of vehicle overhead clearanceswhile | (2) Asvehiclestransit the mezzanine ramps, DC's (2) Asvehiclestransit the mezzanine ramps did any vehicle

transiting the mezzanine ramps.

will observe overhead clearances and potential
obstructive areas.

experience maneuverability problems due to overhead
obstructions?

IFAV:
M998 HMMWV:

23
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Marine Corps Warfighting Lab, Quantico, Virginia

E\;#G’lt Event Description M ethod Data Evaluation
1D M ezzanine Deck
1.D(1) (1) Maneuverahility within mezzanine deck area. (1) Once vehicle successfully transitsdeck area it (1) During transit through the mezzanine deck areadid the
will maneuver through the mezzanine deck as vehicle experience any maneuverability problems:
directed by ground guides. Maneuverability will -poor visibility
encompass turning radius, parking, backing, -more than 5-point turns
visibility, etc,. -loss of traction
-contact with bulkheads-stanchions
-cause damage to pad-eyes
IFAV: No
M998 HMMWV: No
1.D(2) (2) Adequacy of vehicle overhead clearanceswhile | (2) Asvehiclestransit the mezzanine deck areas (2) During transit through the mezzanine deck areas did any
transiting the mezzanine deck area. DC'swill observe overhead clearances and vehicle experience maneuverability problems due to
potential obstructive areas. overhead obstructions?
IFAV: No
M998 HMMWV: No
*Note. For both [IFAV and HMMWV, the top outside
edges of the vehicle's roof came close to bulkhead support
beamsthat have angleinsertsin all cornerswhich reduce
overhead clearancein those corner areas. Contact not
likely but possibleif vehicle takes wide approach.
2. Multi-vehicle compatibility & maneuver ability: All test vehicles will load aboard the JHSV to

A. Main Vehicle Deck
B. Mezzanine

validate staging capabilities and maneuver ability
when deck space is minimized or obstructed by
other vehicles.
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Marine Corps Warfighting Lab, Quantico, Virginia

E\;#mt Event Description Method Data Evaluation
2.A Main Vehicle Deck (Multiple Parked Vehicles) i i i i . . . . '
2A(D) (1) Maneuverability within main stowage. (1) Singletest vehicle will transit the ramp from (1) During transit and staging on the main deck did the

Distribution authorized to the Department of D
2002. Other requests shall be referred to CG M

the pier. With maneuver space minimized by
parked vehicles/cargo, each test vehicle will
attempt to traverse and park in various locations of
the main deck. Maneuverability will encompass
turning radius, parking, backing, visibility, etc,.

7

bfense and U.S. DoD contractors only, adminis
CWL, 3255 Meyers Ave, Quantico, VA 22134,

vehicle experience any maneuverability problems:;

-poor visibility

-more than 5-point turns

-loss of traction

-contact with bulkhead-stanchion-other vehicles

-cause damage to pad-eyes

-able to access designated staging spots
IFAV: Unk
Concern for possible damage to IFAV size vehicles staged
on the Mezzanine ramp and deck during at-sea transits.
Vehicle overhead clearanceisminimal (approx 1 inch).
During at-seatransits any vertical motion will cause vehicle
contact with overhead and possible damage. Appropriate
tie-downs or increased overhead clearance is recommended.

M998 HMMWYV: Unk

Thereis concern for possible damage to HMMWYV size
vehicles staged on the Mezzanine ramp and deck during at-
seatransits. Vehicle overhead clearanceis minimal in these
areas (approx. 1inch). During at-seatransits any vertical
motion will cause vehicle contact with the overhead and
possible damage to the vehicle. Appropriate tie-downs or
increased overhead clearance is recommended.

M923: No

AAV: Unk

While backing under the Hoistable Ramp it was noted that
the top most part of the AAV turret appeared to bein "near
contact" with a"slack" overhead cable. The AAV did not
back-up a sufficient distance to actually determineif contact
would have been made, but SME observation identified the
possibility. Future LOE'swith AAV's should re-examine

and verify.

EBFL (ATLAS): Unk
When the ATLAS (EBFL) came aboard to remove the
welding trailer from the M 923, it was noted that the ATLAS

tfogé? were still %Ewn arlld extegr% Tlhis configuration
FRabehaRE iﬂPﬁ n1R&f {areas of the vessel

more difficult. A hydraulic malfunction onthe ATLAS
prevented the operator from raising the forks.

. Enclosure (2)
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Marine Corps Warfighting Lab, Quantico, Virginia

Event

Event Description

Method

Data Evaluation

2A(2)

(2) Suitability of lashing, tie-downs, pad-eyes.

(2) Once vehicles have successfully parked in
designated locations the operators will attach
appropriate tie-downs. DC'swill assess the use
of these tie-downs as maneuverabhility
obstructions, deck space restrictions, stability
enhancement, etc,. DC'swill assess pad-eyes
regarding location, quantity, strength, etc,.

(2) For each vehicle, weretie-down devices:
-compatible
-functional
-operable
-obstructive to maneuvering vehicles
-squander / waste stowage space

IFAV:

M998 HMMWV:
M923:

AAV: n
EBFL (ATLAS): Unk
RT-4000 Forklift Unk

*Note. Appropriate tie-down devices were NOT available
for testing. However, they may be required for IFAV /
HMMWV sized vehicles on the Mezzanine ramp and deck
during at-sea transits. Vehicle overhead clearanceis
minimal in these areas (about 1 inch). During at-sea
transits any vertical motion will cause contact and possible
damage to the vehicle. Appropriate tie-downs may reduce
the vehicles "vertical” motion and therefore "reduce (not
eliminate)" subsequent damage.

c
=

n
n
n

C
=

C
=

C
=

C
~

2A(3)

(3) Suitahility of staged vehicles on main deck

(3) After vehicles are staged, DC'swill assess
accessibility by operators/maintainers,
efficient use of available deck space, proximity
to obstructions (Horizontal/vertical), etc,.

(3) After vehicles were staged was personnel accessibility
restricted by proximity to other vehicles or obstructions
(i.e. operator and maintai ner access):

IFAV: No
M998 HMMWV: No
M923; No
AAV: No
EBFL (ATLAS): No
RT-4000 Forklift No

*Note. At least one side of every vehicle was accessible by
personnel.
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Marine Corps Warfighting Lab, Quantico, Virginia

E\;#G'lt Event Description Method Data Evaluation
2B M ezzanine Ramp
2B(1) (1) Maneuverability & staging on Mezzanineramps | (1) Singletest vehicle will transit the ramp from (1) Asvehiclestransit the mezzanine ramps did staged
the main vehicle deck to the Mezzanine. With vehicles present any maneuverability problems:
maneuver space minimized by parked vehicles/ -poor visibility
cargo, each test vehicle will attempt to traverse -more than 5-point turns
and park at designated locations on the Mezzanine -loss of traction
ramp. Maneuverability will encompass turning -contact with bulkhead-stanchion-other vehicles
radius, parking, backing, visibility, etc,. -cause damage to pad-eyes
IFAV: No
M998 HMMWV: No
* Note. No problems observed, however, at certain |ocations
on the ramps, transit around staged vehicles required some
3-point turns to navigate.
2B(2) (2) Suitahility of lashing, tie-downs, pad-eyes on (2) Once vehicles have successfully parked in (2) For each vehicle on the ramp, were tie-down devices:

M ezzanineramp.

designated locations on the M ezzanineramp, the
operators will attach appropriatetie-downs. DC's
will assess the use of these tie-downs as
maneuverability obstructions, deck space
restrictions, stability enhancement, etc,. DC'swill
assess pad-eyes regarding location, quantity,
strength, etc,.

-compatible

-functional

-operable

-obstructive to maneuvering vehicles
-squander / waste stowage space

IFAV: Unk

M998 HMMWV: Unk

*Note. Appropriate tie-down devices were NOT available
for testing. However, they may be required for IFAV /
HMMWV sized vehicles on the Mezzanine ramp and deck
during at-sea transits. Vehicle overhead clearanceis
minimal in these areas (about 1 inch). During at-sea
transits any vertical motion will cause contact and possible
damage to the vehicle. Appropriate tie-downs may reduce
the vehicles "vertical" motion and therefore "reduce (not
eliminate)" subsequent damage.
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Marine Corps Warfighting Lab, Quantico, Virginia

E\;#G'lt Event Description Method Data Evaluation
2B(3) (3) Suitability of staged vehicles on M ezzanine (3) After vehicles are parked on the M ezzanine (3) After vehicles were staged on M ezzanine ramp, was
ramp ramp DC'swill assess restricted access to personnel accessibility restricted by proximity to other
operators/maintainers, efficient use of available vehicles or obstructions (i.e. operator and maintainer
deck space, proximity to obstructions access):
(Horizontal/vertical), etc,.
IFAV: No
M998 HMMWYV: No
* Note. No problems observed, however, at certain locations
on the Mezzanine deck transit around staged vehicles
required some 3-point turnsto navigate.
2.C M ezzanine Deck
2.C(1) (1) Maneuverability & staging on Mezzanine Deck. | (1) Once vehicles have successfully transited the (1) During transit and staging on the Mezzanine deck did

M ezzanine ramps and parked in designated
|ocations on the M ezzanine Deck, operators will
attach appropriate tie-downs. DC's will assess this
event for lost deck space, maneuverability
obstruction, etc,.

any vehicle experience maneuverability problems:
-poor visibility
-more than 5-point turns
-loss of traction
-contact with bulkhead-stanchion-other vehicles
-cause damage to pad-eyes
-able to access designated staging spots

IFAV: No - Maneuver ability

Unk - Staged

* Maneuverability Note. The top outside edges of the
vehicle's roof came close to bulkhead support beams that
have angleinsertsin all cornerswhich reduce overhead
clearance in those corner areas. Contact not likely but
possible if vehicle takes wide approach.

*Staged. Thereisconcern for possible damageto IFAV
size vehicles staged on the Mezzanine ramp and deck
during at-seatransits. Vehicle overhead clearanceis
minimal in these areas (approx. 1 inch). During at-sea
transits any vertical motion will cause vehicle contact with
the overhead and possible damage to the vehicle.
Appropriate tie-downs or increased overhead clearanceis
recommended.
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Marine Corps Warfighting Lab, Quantico, Virginia

Event

Event Description

Method

Data Evaluation

2.C(1)
(cont)

(1) Maneuverability & staging on Mezzanine Deck.

(1) Once vehicles have successfully transited the
Mezzanine ramps and parked in designated
|ocations on the M ezzanine Deck, operatorswill
attach appropriate tie-downs. DC's will assess this
event for lost deck space, maneuverability
obstruction, etc,.

M998 HMMWYV: No - Maneuver ability

Unk - Staged
*Maneuverability Note. The top outside edges of the
vehicle's roof came close to bulkhead support beams that
have angle insertsin all corners which reduce overhead
clearance in those corner areas. Contact not likely but
possible if vehicle takes wide approach.
*Staged. Thereis concern for possible damage to
HMMWYV size vehicles staged on the Mezzanine ramp and
deck during at-sea transits. Vehicle overhead clearanceis
minimal in these areas (approx 1 inch). During at-sea
transits any vertical motion will cause vehicle contact with
the overhead and possible damage. Appropriate tie-downs
or increased overhead clearance is recommended to protect
the vehicle.

2.C(2)

(2) suitability of lashing, tie-downs, pad-eyes

(2) Once vehicles have successfully parkedin
designated locations on the M ezzanine deck,, the
operators will attach appropriate tie-downs. DC's
will assess the use of these tie-downs as
maneuverability obstructions, deck space
restrictions, stability enhancement, etc,. DC'swill
assess pad-eyes regarding location, quantity,
strength, etc,.

(2) For each vehicle on the M ezzanine deck , were tie-down
devices:

-compatible

-functional

-operable

-obstructive to maneuvering vehicles

-squander / waste stowage space

IFAV: Unk

M998 HMMWV: Unk

*Note. Appropriate tie-down devices were NOT available
for testing. However, they may be required for IFAV /
HMMWV sized vehicles on the Mezzanine ramp and deck
during at-sea transits. Vehicle overhead clearanceis
minimal i n these areas (about 1 inch). During at-sea
transits any vertical motion will cause contact and possible
damage to the vehicle. Appropriate tie-downs may reduce
the vehicles "vertical” motion and therefore "reduce (not
eliminate)” subsequent damage.
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Marine Corps Warfighting Lab, Quantico, Virginia

Event

4 Event Description Method Data Evaluation
2.C(3) (3) Suitability of staged vehicles on M ezzanine (3) After vehicles are parked DC'swill assess (3) After vehicles were staged on M ezzanine deck , was
deck. restricted access to operators/maintainers, personnel accessibility restricted by proximity to other
efficient use of available deck space, proximity vehicles or obstructions (i.e. operator and maintainer
to obstructions (Horizontal/vertical), etc,. access):
IFAV: No
M998 HMMWV: No
*Note. At least one side of every vehicle was accessible by
personnel.
2D Centerline Hoistable Ramp
2.D(1) (1) Maneuverability on Hoistable Ramp. (1) Singletest vehicle will transit the ramp from (1) During transit and staging on the Hoistable Ramp did

the main vehicle deck to the Hoistableramp, via

M ezzanine deck. With maneuver space minimized
by parked vehicles/cargo, each test vehicle will
attempt to traverse and park in various locations of
the Mezzanine deck. Maneuverability will
encompass turning radius, parking, backing,
visibility, etc,.

any vehicle experience maneuverability problems:
-poor visibility
-more than 5-point turns
-loss of traction
-contact/near contact with bulkhead-stanchion-other
vehicles
-cause damage to pad-eyes
-able to access designated staging spots

IFAV: Unk

M998 HMMWYV: Unk

*Note. Prior to commencing the LOE, INCAT engineers
determined that the Hoistable Ramp did not have the
required deck strength to support any test vehicles.
Therefore, the ramp was excluded form all testing.

Recommendation: (1) Increase ramp deck strength for
small vehicle stowage, (2) Eliminate the ramp entirely and
increase payload, (3) Provide appropriate access and utilize
area as apulk cargo stowage space. Otherwisethe areais
wasted.
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Marine Corps Warfighting Lab, Quantico, Virginia

E\;#G'lt Event Description Method Data Evaluation
2.D(2) (2) suitability of lashing, tie-downs, pad-eyes (2) After vehicles are parked on the Hoistable (2) For each vehicle on the Hoistable ramp, weretie-down
on the Hoigtableramp. ramp, DC's will assess accessibility to devices:
operators/maintainers, efficient use of available -compatible
deck space, proximity to obstructions (horizontal/ -functional
vertical), etc,. -operable
-obstructive to maneuvering vehicles
-squander / waste stowage space
IFAV: Unk
M998 HMMWV: Unk
*Note. Prior to commencing the LOE, INCAT engineers
determined that the Hoistable Ramp did not have the
required deck strength to support any test vehicles.
Therefore, the ramp was excluded form all testing.
2.D(3) (3) Suitability of staged vehicles on Hoistable (3) After vehicles are parked DC'swill assess (3) After vehicles were staged on Hoistableramp, was

ramp

restricted access to operators/maintainers,
efficient use of available deck space, proximity
to obstructions (Horizontal/vertical), etc,.

personnel accessibility restricted by proximity to other
vehicles or obstructions (i.e. operator and maintainer
access):

IFAV: Unk

M998 HMMWV: Unk
*Note. Prior to commencing the LOE, INCAT engineers

determined that the Hoistable Ramp did not have the
required deck strength to support any test vehicles.
Therefore, the ramp was excluded form all testing.

13

Distribution authorized to the Department of Defense and U.S. DoD contractors only, administrative or operational use, 1 April

2002. Other requests shall be referred to CG MCWL, 3255 Meyers Ave, Quantico, VA 22134.

Enclosure (2)




Marine Corps Warfighting Lab, Quantico, Virginia

E\;#G'lt Event Description Method Data Evaluation
3. Human Factors & Safety
A. Driver visibility on stern ramp
B. Driver visibility on main vehicle deck
C. Driver visihbility on Mezzanine ramp
D. Driver visibility on Mezzanine deck
E. Driver visibility on Hoistable Ramp
F. Driver ability to hear ground guide directions
G. Ventilation on main vehicle deck
H. "Fire Lanes' on main vehicle deck
I. "FireLanes" on Mezzanine deck
J. "Fire Lanes' on Hoistable Ramp
3A Driver visibility on stern ramp
3A®Q) (2) Suitability of driver visibility of Ground Guide. (1) DC observation & Driver/Ground Guide survey | (1) Wasdriver visibility of the ground guide obstructed
during transit over the stern ramp?
M923: Unk
During one (1) transit "up" the starboard aft quartering
ramp, the driver "briefly" lost visibility of the ground guide.
It was determined that the ground guide was too close to the
vehicleasit climbed the ramp. Once the M923 exited the
ramp onto the main vehicle deck visibility was regained.
The LOE Safety Officer corrected the Ground Guide. No
further visibility problems were observed or reported.
3A(2 (2) Suitahility of driver visibility of Ramp and (2) DC observation & Driver/Ground Guide survey | (2) Was any vehicledriversvisibility of the ramp and ramp

sides.

sides obstructed during transit over the stern ramp?

M923: Yes

During each transit of the M923 "up" the starboard aft
quartering ramp, the driver "briefly" lost visibility of the
ramp as the vehicle crested the highest point. Except for one
instance (mentioned above) the M923 operator always had
visibility of the ground guide.
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E\;#G’lt Event Description M ethod Data Evaluation
3B Driver visibility on main vehicle deck
3B(1) (2) Suitability of driver visibility of Ground Guide. (1 DC observation & Driver/Ground Guide survey (1) Was any vehicledriversvisibility of the ground guide
obstructed during transit over the main vehicle deck ?
No
3B(2) (2) Suitability of driver visibility of main vehicle (2) DC observation & Driver/Ground Guide survey | (2) Was any vehicle driversvisibility of the main vehicle
deck, bulkheads, and stanchions. deck, bulkheads, and stanchions obstructed during transit?
No
3C Driver visibility on Mezzanineramp
3.C(1) (2) Suitability of driver visibility of Ground Guide (1) DC observation & Driver/Ground Guide survey | (1) Wasany vehicledriversvisibility of the ground guide
obstructed during transit over the M ezzanine ramp?
No
3.C(2) (2) Suitahility of driver visibility of Mezzanine (2) DC observation & Driver/Ground Guide survey | (2) Was any vehicledriversvisibility of the ramp and ramp
Ramp and curbs sides obstructed during transit over the M ezzanine ramp?
No
3D Driver visibility on M ezzanine deck
3D (2) Suitability of driver visibility of Ground Guide (1) DC observation & Driver/Ground Guide survey | (1) Was any vehicledriversvisibility of the ground guide
obstructed during transit over the M ezzanine deck ?
No
3D(2 (2) Suitahility of driver visibility of deck & (2) DC observation & Driver/Ground Guide survey | (2) Wasany vehicledriversvisibility of the Mezzanine deck

bulkheads

& bulkhead obstructed during transit?

No
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Marine Corps Warfighting Lab, Quantico, Virginia

Event

Event Description

Method

Data Evaluation

3E
3EQ)

Driver visibility on Hoistable ramp
(1) Suitability of driver visibility of Ground Guide

(1) DC observation & Driver/Ground Guide survey

(1) Was any vehicledriversvisibility of the ground guide
obstructed during transit over the Hoistable ramp?

Unk
*Note. Prior to commencing the LOE, INCAT engineers
determined that the Hoistable Ramp did not have the
required deck strength to support any test vehicles.

Therefore, the ramp was excluded formall testing.

3EQ)

(2) Suitahility of driver visibility of deck &
bulkheads

(2) DC observation & Driver/Ground Guide survey

(2) Was any vehicle drivers visibility of the deck and sides
obstructed during transit over the Hoistable ramp?

Unk
*Note. Prior to commencing the LOE, INCAT engineers
determined that the Hoistable Ramp did not have the
required deck strength to support any test vehicles.

Therefore, the ramp was excluded form all testing.

3F
3F(1)

Driver ability to hear ground guides.
(1) Adequacy of drivers hearing aboard HSV.

(1) DC observation & Driver/Ground Guide survey

(1) Wasthedriver able to hear ground guide commands
during transit through the ship?

No: Verbal communication between operators and ground
guides was NOT possible unless the vehicle was stopped
and the guide approached the operators window and passed
instruction face-to-face. A distinct and definitive set of
"hand-and-arm" signals was required for adequate
communication.

3G
3.G(1)

Ventilation on main vehicle deck
(1) Adequacy of exhaust ventilation on all vehicle
stowage decks

(1) DC observation & Driver/Ground Guide survey

(1) Was there anoticeabl e build-up or accumulation of
exhaust fumes during vehicle maneuverability events?

Unk: There were brief moments during the L OE when
multiple vehicles were operating in the main deck that
fumes were noticed, but they quickly dissipated due to the
vessels natural ventilation.
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Event

4 Event Description M ethod Data Evaluation
3.H "FireLanes' on main vehicle deck
3H®@) (1) Adequacy of fire lanes around embarked (1) DC observation & SME survey (1) Werefire lanes present and accessible around all staged
equipment on main vehicle deck vehicles on the main vehicle deck ?
Yes
3l "FireLanes' on Mezzanineramp and deck
31 (1) Adequacy of fire lanes around embarked (1) DC observation & SME survey (1) Werefire lanes present and accessible around all staged
vehicles on Mezzanine deck vehicles on the M ezzanineramps and deck ?
Yes
3J "FireLanes' on Hoistableramp
3J1) (1) Adequacy of fire lanes around embarked (1) DC observation & SME survey (1) Werefirelanes present and accessible around all staged
vehicles on Mezzanine deck vehicles on the Hoistableramp?
Unk
*Note. Prior to commencing the LOE, INCAT engineers
determined that the Hoistable Ramp did not have the
required deck strength to support any test vehicles.
Therefore, the ramp was excluded formall testing.
Note..... All of the following
assessment events for "Vehicle
Embarkation Characteristics" will
be reviewed during LOE PHASE 3
(High-speed transit to BIC from
MHCNC) during the week of 26-
30 Nov O1.
4, Vessel Embarkation Characteristics

A. Sarboard-Aft Quartering Ramp
B. Vehicle Stowage Areas
C. Human Factors & Safety
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E\;#G’It Event Description M ethod Data Evaluation
4.A Starboard-Aft Quartering Ramp
4.A(1) | (1) Verify ramp "deck" strength (1) Review Loading & Embarkation (1) PSF Rating:
Characteristics
4.B Vehicle Stowage Areas (1) Review Loading & Embarkation
4.B(1) | (1) Determinedeck and "internal" ramp strengths | Characteristics (1) PSF Rating:
4.B(2) | (2) Determine SQFT & CUFT in all vehicle stow (2) Review Loading & Embarkation (2) SgFt:
areas Characteristics
CuFt:
4.B(3) | (3) Determine vessels"maximum' payload capacity | (3) Review Loading & Embarkation
by weight, sqft, cuft Characteristics (3) Max Payload: STons
4.B(4) | (4) Determine effects of "combat loading" on (4) Review Loading & Embarkation (4) Isthere a negative impact?
payload capacity Characteristics
Yes No Unk
4.C Human Factors & Safety
4.C(1) | (1) Determine adequacy of Fire Fighting & Safety | (1) SME's observe-verify (1) IsFire Fighting & Safety Equipment placement /
Equipment placement / distribution distribution adequate?
Yes No Unk
4.C(2) | (2) Determine "adequacy" of Berthing & Work (2) SME's observe-verify (2) Are Berthing & Work spaces adequate?
spaces
Yes No Unk
4.C(3) | (3) Determine "adequacy" of Sanitation Facilities | (3) SME's observe-verify environmental control, (3) Are Sanitation Facilities adequate?
(toilets, showers, trash) HVAC, personal gear stowage, €etc,.
Yes No Unk
4.C(4) | (4) Determine"adequacy" of Messing facilities (4) SME's observe-verify (4) Are Messing facilities adequate?
Yes No Unk
4.C(5) | (5) Determine"adequacy" of crew training (5) SME's observe-verify (5) Iscrew training adequate?

Yes No Unk
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Marine Corps Warfighting Lab, Quantico, Virginia

E\;#G'lt Event Description M ethod Data Evaluation
4.C(6) | (6) Determine adequacy of HAZMAT & Fuel (6) Ship Loading & Embarkation Characteristics | (6) Are HAZMAT & Fuel stowage adequate?
stowage
Yes No Unk
4.C(7) | (7) Determine adequacy of the Medical "facility" (7) SME's observe-verify (7) Isthe Medical "facility" adequate?
Yes No Unk
4.C(8) | (8) Determine adequacy of "Safety Documentation” | (8) Review INCAT Safety Assessment Report (8) Isthe Safety Documentation adequate?
provided by the owner
Yes No Unk
4.C(9) | (9) Determine"adequacy" of protective measures | (9) Ship Loading & Embarkation Characteristics | (9) Are the protective measures against EM hazards to
against EM hazards to personnel, volatile fuels, and personnel, volatile fuels, and HazMat adequate?
HazMat.
Yes No Unk
4.C(10) | (10) Verify that ship systems do not create adverse | (10) Ship Loading & Embarkation Characteristics | (10) Do ship systems create any adverse health

health environments for embarked personnel.

environments for embarked personnel.?

Yes No Unk
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UNITED STATES MARINE CORPS

MARINE CORPS WARFIGHTING LABORATORY
MARINE CORPS COMBAT DEVELOPMENT COMMAND
QUANTICO, VIRGINIA 22134-5096
IN REPLY REFER TO:

3000
CSS TECH/jbs
11 Dec 01

From: Combat Service Support Technology Project Officer
To:  Head, Joint Operations Center, Marine Corps Combat Development Command

Via (1) Head, Technology
(2) Chief of Steff
(3) Commanding Genera

Subj: JOINT VENTURE HSV-X1 LIMITED OBJECTIVE EXPERIMENT (LOE): QUICK
LOOK REPORT

1. TheJdoint Venture HSV-X1 LOE was conducted 27 — 29 November 2001 at the State Port of
Embarkation, Morehead City, NC (SPOE MHC, NC) and Blount Idand Command (BIC),
Jacksonville, FL.

2. The Joint Venture HSV-X1 is an advanced hull propulsion technology with which the
Marine Corps Warfighting Lab (MCWL.) and other Service specific |aboratories are conducting
assessments of vessd cgpabilities, limitations, and “ generd” military utility for potentia

operationa employment. The Audtrdian shipbuilders, Incat Tasmania Pty Ltd, designed the
vessel. To meet assessment requirements, the vessel underwent six (6) weeks of technicd and
sructural modifications. The modificationsincluded the building and indtdlation of a helo-deck
suitable for large military helicopters such as the SH-60 Seahawk and the CH-46 SeaKnight. A
two-part hydraulicaly operated vehicle ramp that dlows rapid loading and discharge of vehicles
from ether the stern or alongside was also designed and constructed as well as an internd refit to
equip the Joint Venture for troop trangportation.

Specific Marine Corps experimentation centers on the Joint High Speed Vessd’s (HSV)
cgpabilities within the context of Expeditionary Maneuver Warfare (EMW) and Network Centric
Warfare (NCW). Efforts are focused to provide ingghts into JHSV impacts on future
operaiond concepts throughout the deployment, employment, sustainment and redeployment
cycle. Additiondly, exploration into future JISHV tactics, techniques, procedures, and
technologies (TTPT) and the complementary nature of the vessd with amphibious and Maritime
Prepositioning Force (MPF) platformswill be conducted.
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3. Purpose. The purpose of the LOE was to assess the Joint Venture HSV-X1 in regards to
MPF interoperability in order to develop nava expeditionary concepts and capabilities for future
Joint Force commanders. The following issues were addressed and became the focus for
assessment:

v Compaitibility with and alowance for onboard maneuverability of USMC vehicles and
equipment. If provison is made for amain vehicle deck, then stowage areas will be
compatible with vehicle and equipment types consdered “essentid” to MPF/MAGTF
operations?

v High-speed/high payload performance with the advanced hull propulsion technology: | f
the vesd is provided with advanced hull propulsion technology, then the HSV will have
the mobility (draft, range, speed, fuel, and payload) required to support sea-borne operations
within the context of Expeditionary Maneuver Warfare (EMW)?

v Effectsthe Joint Venture HSV-X1's high-speed transit has on embarked personnel and
equipment: |1 the vessdl is cgpable of embarking service personnd, then it will provide for
al the safety, hedlth, and habitability requirements necessary for embarked troops?

v Joint Venture HSV-X1 capability of conducting military type operationsin amgor USMC
Port of Embarkation (POE) whether established or austere: | f the vessd is provided with a
starboard- aft, quartering ramp sufficient to support roll-onv/rall-off RO/RO evolutions, then
the vessdl can conduct self-sustained and smultaneous offload operations in support sea
borne operations within the context of Expeditionary Maneuver Warfare (EMW)?

4. Reaults. Although assessment during the LOE was thorough, not al evolutions were
completed, successfully. Location of the starboard-aft quartering ramp limits maneuverability of
larger vehides within the USMC inventory (i.e. MK -4815 w/M-870A1 trailer [Logigtics Vehicle
Sysem —LVS]). Thisbecame evident when the LV S was “backed” into the vessd (to smulate
combat loading). The power unit, fifth whedl, and trailer were required to back into the port side
vehidelane, only. Thiswas aresult of various SO containers and persondly owned vehicles
(ships company) being staged for transportation/trangt in the center of the three (3) vehicle

lanes. With the starboard side lane at too severe an angle for traverse by the LV S and the center
lane blocked, the only stowage area was to the port side. The vehicle was embarked aboard ship,
to such an extent that its three (3) articulating points prevented access into the identified vehicle
lane. Therefore, the vehicle remained in aposition just forward of the ramp area blocking access
to dl other sowage areas. The LVS dso scraped the driver side, brush guard with the starboard
aft bulkhead of JHSV due to articulation within vehicle deck.

Note: Future JHSV’ s need to consider ramp location and ability to RO/RO sufficiently to
accommodate USMC material and equipment as a Key Performance Parameter for source
selection and devel opment.

See dso the table, following. This table digplays the events by type, and shows the number of

times that objective was elther met, met “with exception”, or not met. Comments amplifying
certain events are provided.
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5. BEvent Matrix

EVENT MET NOT
DESCRIPTION | MET | w/exe | MET BRI
1. Vehicle A. Starboard Aft Quartering Ramp
Maneuver ability B. Main Vehicle Deck
1.A Starboard X 1.A (1) Thefollowing vehicles were successful in maneuvering through the designated arees:
Aft
Quartering -AAV
Ramp -LAV-25
-M998 (highback) / M 116 trlr
-M929 Dump /M 353 trir
-LVS Mk48/16/870: The LVSwas evauated in two "onload" scenariosin order to
evaluate the M870's compatibility with the ramp
(a) The LVSdrove forward up the ramp to load the HSV:
(b) The LV S backed up the ramp in order to load the HSV:
The M 870 trailer has three rows of parallel rear axles. In both scenarios, the two "inboard"
axles of thetrailer lost contact while traversing the stern ramp's "knuckles'. Had the trailer
been transporting cargo, the entire weight of that cargo would have been supported by asnde
trailer axle. Damage could have resulted if the axl€e's capacity was exceeded by the cargo's
weight. Had the ramp been completely straight this problem would not be an issue.
1.A (2) Notest vehiclesfailed to navigate this area.
1.B. Main X 1.B (1) Thefollowing vehicles were successful in maneuvering through the designated area:
Vehicle
Deck -AAV
-LAV-25

-M998 (highback) / M116 trlr
-M929 Dump /M 353 trlr: 3-point turn

1.B (2) Thefollowing vehicles were NOT successful
maneuvering through the designated area:

-LVS Mk48/16/870: ThisLVS variant was evaluated in two "onload" scenarios:

(@) TheLVSdrove forward up the ramp to load.
(b) The LV S backed up the ramp in order to load.

(a) The LVSdrove forward aboard the HSV in an attempt to stage the entire vehiclein a
designated spot amidships. While loading in this manner the LV S was able to transit the
starboard-aft quartering ramp but its length was to great to maneuver into asowagelocation.
The LV S was then successfully "backed" own the ramp and off the vessel.

(b) The LV'S successfully backed aboard the HSV. While loading in this manner the vehicle
transited the starboard-aft quartering ramp and successfully maneuvered the entire LVS
configuration onto the main vehicle deck. However the LVS could NOT maneuver the 870
trailer into the designated "port side" deck spot. The LV Slength forced the vehicle to straddle
the aft access lanes and subsequently block accessibility from the ramp to the main vehicle
deck.

Note: SME's advise that an experienced operator and ground guide team could stage the
M870 trailer into the designated deck spots. This event will be re-evaluated during alater
LOE.
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EVENT

MET

NOT

DESCRIPTION | MET | wyexe | MeT BOLLENIS
2. Self-sustained 2. A. Austere Port.
Offload
Definition: Waterside platform/ structure with sufficient stability to support RO/RO and / or
LO/LO "offload" operations. Austere ports can provide mooring clests minima water depth,
and unimproved vehicle "exit routes". Any additional capabilities would de-classify the
platform / structure as "austere". No pierside support / sustainment services should be
available (i.e. personnel, equipment, etc,).
2.A. Austere Port X 2.A (1) The JHSV moored at Berth-3, Blount Island Command (BIC)
2.A (2) Berth-3 description:
- mooring cleats were available,
- sufficient depth was available,
- exit routes were available,
- berth was confined by other concrete abutments and another moored ship
- area available for pierside deployment of the starboard-aft quartering ramp was
small and obstructed by numerous SO containers
- fendering was provided pierside by BIC
2.A (3) Berth-3did not qualify as an "austere" facility due to provision of "fendering".
2.A (4) HSV was "highly' successfully in executing a "self-sustained" offload of eight (8)
AAV's transferred from the SS Pless at Morehead City, NC.
*Note: With the exception of fendering, Berth-3 was an exceptiona exampledf an"audere’
port. The maneuverability of the JHSV into a confined berth, restricted by concrete
abutments and other shipping was an outstanding display of the vessels capabilities.
3. Operational A. Draft
Mobility B. Range
C. Sustained Speed
D. Fuel Status
E. Payload / Displacement
F. Loitering (Payload, Time, Speed)
3.A. Draft X 3.A (1) 12.5Ft (No Embarked Payload)
3.A(2) 13.2Ft (23.7 STonsPayload)
3.B. Range X 3.B(1) 375NM (Morehead City, NC - Naval Station Mayport, FL)
(POE - to - POD)
3.C. Speed: X 3.C (1) 39 Knots Max Speed from POE - to - POD
(Max -Sustained)
3.C(2) 31KnotsAvg Sustained Speed
3.D. Fuel Status | TBD TBD TBD | 3.D (1) Initial Qty: 103,000 Gals (95% capacity)
3.D (2) Fina Qty: TBD Gds
3.E. Payload / X 3.E (1) 190 STons(23.7 STons per AAV)
Displacement
3.E (2) 1,869 STon Displacement
3.F. Loitering TBD TBD TBD 3.F (1) Payload: 190 STons (23.7 STons per AAV)
3.F(2) Time: TBD Hours/ Minutes (Transit St. Johns River)
3.F(3) Speed: 9 Knots Avg
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EVENT MET NOT
DESCRIPTION | MET | wyexe | MeT BOLLENIS
4. Effects of A. Personnel
high-speed B. Equipment
transit

4.A. Personnel NA NA NA 4.A (1) The 12-hour transit time form Morehead City, NC to NAS Mayport, FL and
subsequently BIC (Jacksonville, FL) was too short in duration to accurately reflect any
negative effects on embarked personnel.

4.B. Equipment NA NA NA 4.B (1) The 12-hour transit time form Morehead City, NC to NAS Mayport, FL and
subsequently BIC (Jacksonville, FL) was too short in duration to accurately reflect any
negative effects on equipment.

5. Safety, Health A. Ventilation

Habitability
of embarked
PAX

5.A. Ventilation X 5.A (1) During slow speed transit (5-10 knots) the JHSV continuously discharged an
enormous amount of exhaust. These fumes accumulated within the main vehicle deck,
preventing crewmen from preparing vehicles for offload. The amount of exhaust discharged
by the JHSV engines was determined to be unsafe and hazardous for prolonged exposure.

6. Observations

a. Vehide maneuverability and compatibility. Although the following are the only vehicles
assessed during this LOE, two (2) previous events conducted at Naval Amphibious Base, Little
Creek, VA assessed other type items within the USMC inventory'.

Vehicle Type DTG Onload Pass/Fail Comments

1. Details aforementioned in paragraph 4.
281100R Nov 01 2. Two (2) attempts made (forward/backward).
MK4815 w/M870A1 trailer Fail 3. Third axle on trailer was only axle remaining on the deck, as
281131R Nov 01 . : ;
entire vehicle was moving across ramp.
4. Vehicle was able to navigate ramp.

LAV-25 281119R Nov 01 Pass N/A

{\:Iaﬁ;: Dump Truck w/M-353 281150R Nov 01 Pass 1. Dump empty & trailer w/o attachments.
M-998 HMMWV (high-back) .

W/M-353 trailer 281158R Nov 01 Pass 1. Trailer empty.

Assault Amphibian Vehicle

(AAVP-7A1) 281405R Nov 01 Pass 1.Total of eight (8) embarked for high-speed transit to BIC.

b. USMC POE compatibility. Joint Venture HSV-X1 was able to berth starboard side at
berth eight, SPOE MHC, NC without difficulty. Berth length is 550 feet with an gpron width in
excess of 100 feet. Depth of the water is 35 feet & Mean Low Water (MLW) with a pier height
of 10 feet & MLW. Atop the concrete pier is an eight (8) inch wooden curb. 20 inch sted

! Previous successful vehicle assessments included: AAV, M 998 HVMAW

(l owback), M 923, M923 w M353 trailer (welding unit attached), |nproved
Fast Attack Vehicle (1FAV), Forklift (Extended Boom Forklift [EBFL][USM],
ATLAS [ USA EBFL equival ent] and RT-4000). Previous unsuccessful vehicle
assessnents included: M916 w M 870A1 trailer and M 915A2 w M 872 fl at bed
trailer.
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mooring cleats are distributed aong the wooden curbing. Overhead cranestrave the length of
al berths.

Tidal datafor 28 Nov 01 was as follows:
(1) High: 0514 and 1715
(2) Low: 1135and 1123
Currentsin the area are at two (2) — three (3) knots.

Vessd draft prior to onload of equipment at SPOE MHC, NC was at 3.85 meters/12.5 feet. This
included al vessd liquid weight and those personnd and equipment aready embarked from

NAB Little Creek, VA. Vessd draft post onload and prior to movement to Mayport, FL was
4.05 meters/13.2 feet.

c. Audere port compatibility. Joint Venture HSV-X1 was able to berth starboard side,
angled with two points fendered dongside vessd at berth three, BIC. Fendering was provided
by BIC and not by the JHSV thus negating true, self-sustaining offload in an audere
environment. The opinion of subject matter expertsis that had organic fendering been available,
Joint Venture HSV-X1 would have met salf-sugtaining offload requirements at austere port
without exception. Lines were heaved and secured to various bollards and mooring cleats within
the areain a non-standard fashiort.

Note: Joint Venture HSV-X1 handling by ship’s Captain and crew was above reproach during
this restricted maneuvering evolution. Starboard Sde, water jet guard was to within lessthan a
foot of impacting cement seawal during mooring as vessd postioned itsdlf for offload.

The starboard aft, quartering ramp was set in place among I SO containers, emplaced for force
protection, in preparation for the AAV offload. Ramp edge settled into sand and offload
commenced at 1630 on 29 Nov 01. Tota offload time was 16 minutes, 14 seconds. Mooring to
an augtere site combined with AAV offload presented no problem to the HSV aside from the
dedtruction of numerous tie-down cleats within vehicle deck area. Cleat destruction wasasa
result of AAV traverse over tie-down cleats.

d. VesHd Trangt. The Joint Venture HSV-X1 was underway from SPOE MHC, NC at
2000 on 28 Nov 01 enroute to Mayport, FL for AAV crew pickup and further trangit to BIC.
Vess displacement at the underway time was approximately 1,869 short tons that accounted for
al liquid weight, eight (8) AAV’s, and al other embarked crew and equipment. Trangt time
was from 2000 on 28 Nov 01 until approximately 0800 on 29 Nov 01. Average transit speed
was at 29 — 32 knots throughout the duration with a maximum speed of 39 knots for 30 minutes
attained.

2 For purposes of the quickl ook, “non-standard” is referred to mooring to an
area not devel oped to acconmodate vessel of Joint Venture size and not
normal |y used as a berthing area.

6 Enclosure (3)



Note: Trangt duraion was insufficient in length to adequately and properly assess motion
effects on personnd.

Note: Vehice deck consumed in vessd/engine exhaust and ocean spray during trangit providing
nauseeting and dippery environment, unsafe for occupation during movement.

7. Recommendations

a. Future HSV’s be equipped with stern ramp with capability to traverse port-to-
gtarboard in order to accommodate alongside marriages of naval causeways and berths of
varying typesfor facilitating RO/RO of inventory of essentid USMC vehicles and equipment.
Ramps need to be absent of any flexible joints causing “knuckles’ or sags resulting in vehiclesto
“bottoming-out”.

b. Future HSV vehicle tie-downs (four-point) constructed of materid stronger than
currently used and able to accommodate the securing of essentid USMC vehicles and
equipment.

c. Future HSV’s equipped with non-skid surfaces on their vehicle decks.

d. Future HSV's equipped with appropriate ventilation equipment for clean air
purposes during high-speed trangt and loitering speeds. “Redirection” of exhaust avay from
stowage areas is possible solution.

e. Future HSV’sInternd ramps and mezzanine decks need increased clearances for
vehicle sowage.

f.  Future HSV'’s provided with capability to enclose vehicle deck, completely, to
prevent weather damage in extreme environments.

g. Future JHSV’s supplied with organic fendering to enhance self- sustained offload
capabilities a either established or audtere port facilities.

h.  Future HSV’s supplied with organic Materid Handling Equipment (MHE).

J.B. STONE IV
Capt USMC

7 Enclosure (3)
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Bulk Fuel Company, 2nd Engineer Support Battalion LOE

On 10 January 2002, Joint Venture (HSV-X1) transported the Bulk Fuel Company, 2nd
Engineer Support Battalion, 2nd FSSG from Morehead City, North Carolinato NAB
Little Creek, Virginia. Thisintra-theater move was a lift of opportunity for the Bulk Fuel
Company on itsway to atraining event (exercise Winter Blaze) at Fort Eustis, Virginia.
It also provided another data collection event for the Marine Corps experimentation with
this vessel and was developed into a Limited Objective Experiment (LOE).

Joint Venture is a 96-meter (313 foot) commercial catamaran car ferry chartered from
Bollinger/Incat USA capable of sustained speedsin excess of 40 knots. This
experimental Joint High Speed Vessel (JHSV) has been chartered by component
commands from the Army, Navy, Marine Corps, Special Operations Command, and
Coast Guard for a 12-month project to explore the operational implications of new
marine technologies. Joint Venture has undergone modifications to enhance its military
utility. Theseinclude:

» Ability to launch/recovery small boats
» A stern quartering ramp was added to for self-sustaining vehicle offload

» A flight deck was added to allow day/VFR flight operations with aircraft of CH-46
and smaller size

* A limited C4l capability was added.

Objectives

The LOE was planned with three major objectives and their associated hypotheses.
These included:

*  Onboard compatibility of USMC vehicles and bulk cargo. If the vessel hasamain
vehicle ramp and deck, then transit and storage areas will be interoperable with
USMC vehicles and bulk cargo.

» High-speed/high-payload performance. If the vessel is provided with advanced hull
propulsion technology, then it will have the mobility, operational reach, and tactical
flexibility (draft, range, speed, fuel, and payload capability) required to support sea-
borne operations within the context of Expeditionary Maneuver Warfare.

» High-speed transit effects on personnel and equipment. If the vessel is capable of
embarking service personnel and equipment:

— Then it will provide for all the safety, health, and habitability requirements
necessary for embarked troops.

— Then it will provide the appropriate stowage environment for all operational
climates.

— Then the effects of high/low speed transit will not degrade the performance
capabilities of the embarked personnel and equipment.



Joint Venture LOE L oad out

Table 1 describes the personnel embarked on the vessel during the LOE. The crew of 49
includes 15 Army personnel, who were onboard as preparation for their taking over
operation of the vessel in March, as per the JHSV Joint service Memorandum of
Agreement (MOA). MCSSS students were embarked to provide them an opportunity to
see a potential future Marine Corps capability.

Table 1. Joint Venture LOE personnel load out

Number
Crew (USN + USA) 49
Bulk Fuel Company 159
MCWL and ONR riders 8
MCCSSS 13
Total 229

Table 2 describes the cargo embarked by the Joint Venture during the LOE. It equates
421,102 pounds of cargo. Three TRAMS (tractor, rubber-tired, articulated steering,
multi-purpose) and a RT-4000 forklift were used to load the 96 individual break bulk
itemsin Morehead City. No more than three were operating at any onetime. Two
TRAMS were used to offload the cargo at NAB Little Creek.

Table 2. Joint Venture L OE equipment load out

Equipment Number Equipment Number
5-ton (long-bed) + trailer 2/2 Pump units 12
HMMWV 5 Hose units 3
TRAM 1 Storage tank assembly 36
EBFL 1 Beach unload assembly 4
Light sets 5
PALCON 15
QUADCON 4
Other break bulk items 17




Event Timeline

Table 3 describes the planned and actual time-lines for the movement of the Bulk Fuel
Company from Morehead City to NAB Little Creek. The vessel departed NAB Little
Creek around midnight with afull load of fuel (in both long-range and day tanks), but no
cargo. Thevessel arrived in Morehead City 3 ¥z hours late because of a storm it
encountered on the trip from NAB Little Creek. This, plus delaysin loading the break
bulk cargo, caused the vessel to leave seven hours later than planned. During the loading,
a 600 GPM pump and M 149 Waterbull were damaged. During the transit to NAB Little
Creek, the Joint Venture suffered an engineering casualty. The port outer engine had an
exhaust leak, which decreased the vessel’s maximum speed. This delayed the arrival of
the Joint Venture to the morning of 11 January.

Table 3. LOE Timeline (10 -11 January).

Event Plannedtime | Actual time
JHSV ramp down 0700 10 Jan 1116 10 Jan
Passenger load start 0700 10 Jan 1156 10 Jan
Vehicle/cargo load start 0800 10 Jan 1156 10 Jan
Vehicle/cargo load end 1000 10 Jan 1610 10 Jan
JHSV underway Morehead City 1100 10 Jan 1815 10 Jan
JHSV arrive NAB Little Creek 1800 10 Jan 0600 11 Jan
Start offload 1800 10 Jan 0640 11 Jan
Offload finished 190010Jan | 140011 Jan

Data on vessel operational characteristics and sea states during both transits was collected
by Naval Surface Warfare Center, Carderock Division. On the transit south, 8-10 foot
seas and winds of 25 to 30 knots were observed. These steep seas produced a very rough
ride, causing a high incidence of seasickness among the crew and a great deal of center
bow and aft wet deck samming. The waves were steep enough at times to induce
“double slamming.” Speed (between 20 to 32 knots) and heading (head sea 20 to 60
degrees off the bow) were varied in an attempt to reduce slamming. The ride improved at
speeds greater than 30 knots, but when slamming occurred, it was much more violent
than at lower speeds. A structural inspection of the vessel upon arrival in Morehead City
discovered damage in the bow of the ship.

Based on draft mark readings, the ship displacement for the return trip was about 1650 to
1700 metric tons. All Bulk Fuel Company Marines took seasickness medication prior to
vessel departure. Seven reported nausea and vomiting during the transit.



Offload of the vessel was slowed by a number of things. First, there were only two
TRAMS available to offload the vessel at NAB Little Creek. Second, the Bulk Fuel
Company’s equipment assembly area was farther from the vessdl, than it wasin
Morehead City. Thisled to longer transit times for the MHE offloading the vessel.

Observations

In general, this LOE looked at the use of the JHSV to move a unit intra-theater, with
vehicles and break bulk cargo. The unit was not tactically/combat loaded. During this
LOE, we observed that break bulk cargo operations in thistype of vessel are slow
because it has only one means of access to the vehicle deck (stern quartering ramp).

This LOE included a number of firsts during Marine Corps JHSV experimentation:
» Embarkation of long-bed 5-tons (M927) with trailers

» Embarkation of break bulk cargo

» Largest passenger lift of Marine personnel for an extended voyage to date

* TRAM used to load and offload.

Therest of this section consolidates the observations of al the MCWL observers during
the LOE. Because of time constraints, observation of the complete offload at NAB Little
Creek was not possible.

If the vessel has a main vehicle ramp and deck, then transit and storage areas will
be interoperable with USMC vehicles and bulk cargo?

» Enclose the open vehicle deck to decrease damaging effects of salt-water spray on
embarked cargo.
* The movable vehicle deck cannot support the weight of ground tactical vehicles.

Recommend removing it in order to open up the vehicle deck or find a use for its
limited weight capacity.

» Stanchions supporting the vehicle deck restricted M927 on-load and TRAM
operations to load break bulk. A more open vehicle deck is desirable.

* Need to containerize break bulk cargo to the greatest extent possible in order to
minimize cargo lifts and decrease vessel on-/off-load times

e M927 with trailer required 3- and 5- point turnsin order to maneuver inside the
vehicle deck.

» Ship’screw added awooden insert to the stern quartering ramp in order to reduce the
likelihood of trailers bottoming out during onload/offload.

» Stern quartering ramp needs to be wider to accommodate larger vehicle or cargo. In
this evolution, ramp support cables obstructed |oading of wide break bulk items.

» Palletized loads carried by MHE (especially loads carried by the RT-4000) up the
ramp were made unstable by the joints of the folding ramp. A straight ramp would
eliminate this problem.



Vesseal configuration supported backing TRAM off the vessel after loading bulk
items.

If the vessel is provided with advanced hull propulsion technology, then it will have
the mobility, operational reach, and tactical flexibility (draft, range, speed, fuel,
and payload capability) required to support sea-borne operations within the context
of Expeditionary Maneuver Warfare

Vessel needsto carry its own fenders and MHE to allow for self-sustaining operations
in austere ports.

Vessel sustained an engineering casualty (port outer engine had an exhaust leak)
during the transit from Morehead City to NAB Little Creek, which reduced the transit
Speed.

High-speed transit effects on personnel and equipment

Joint Venture transited both to and from Morehead City in bad weather. To summarize,
therideisvery much like that of an intercontinental airplane trip, with the lateral motion

of aLST.

Vessel safety, health, and habitability requirements for embarked troops

Vessel had two different evolutions going on at the same time (vehicle loading and
moving containers), which could have led to a safety problem.

Sanitation facilities were inadequate for this large a passenger lift, sitting in port for
an extended time period.

Need to ensure there is adequate ventilation (heating and cooling) for al shipboard
areas that embarked Marines will encounter.

Need a capability to provide hot chow to embarked Marines during along transit.

Embarked passenger seats need to be modified on order to reduce effects of
seasickness.

Many Marines slept on the floor during the trip to NAB Little Creek. Additional
legroom in the seats might help.

Increase personnel gear storage in the seating areas.

In the passenger compartment, the Media system iswired for al or none. Need to be
able to control by seating section.

Vessel stowage environment for all operational climates
Weapon storage needs to be provided for embarked Marines.

For this evolution, Marine personnel gear (packs) was stored under canvas on an
exposed vehicleramp. After the transit, the packs were wet. Need to provide
accessible storage space for embarked Marines.



Effects of high/low speed transit on performance capabilities of the
embarked personnel and equipment

» Combat effectiveness of Marines at the end of a high-speed, long-range transit may
be diminished. Need to do further detailed research in this area.
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I ntroduction

Since June 2001, planning has been on going for the employment of the Joint Venture
(HSV-X1) inthe Il MEF Exercise Battle Griffin 02. It was determined that this exercise
provided an excellent opportunity to explore the operational and tactical employment of a
high speed vessel (HSV) in direct support of a Marine Air-Ground Task Force (MAGTF)
operating in alittoral environment.

Joint Venture is a 96-meter (313 foot) commercial catamaran car ferry chartered from
Bollinger/Incat USA capable of sustained speeds in excess of 40 knots. This
experimental Joint High Speed Vessel (JHSV) has been chartered by component
commands from the Army, Navy, Marine Corps, Special Operations Command, and
Coast Guard for a 12-month project to assess the vessal’ s capabilities and limitations to
determineits “general” military utility for potential operational and tactical employment.

Joint Venture has undergone modifications to enhance its military utility. Theseinclude:
» Ability to launch/recovery small boats
* A stern quartering ramp was added for independent vehicle offload

» A flight deck was added to allow day/VFR flight operations with CH-46 and SH-60
aircraft

* A limited command, control, communications, computers, and intelligence (C4l)
capability was added.

Marine Corps experimentation with the JHSV centers on its capabilities within the
context of Expeditionary Maneuver Warfare. Efforts are focused to determine what
impacts the JHSV has on future operational concepts throughout the deployment,
employment, sustainment and redeployment cycle. Additionally, exploration into future
JSHYV tactics, techniques, procedures, and technologies (TTPT) and the complementary
nature of the vessel with amphibious and maritime prepositioning ships will be
conducted.

Objectives

JHSV was employed in Battle Griffin 02 to assess the role of high-speed vessalsin
operational maneuver during MAGTF operationsin alittoral environment. Potentia
missions the vessel was expected to perform included:

* Inter-/intra-theater cargo lift

» Insertion/extraction of Reconnaissance, Surveillance, and Target Acquisition (RSTA)
elements

* Rads

» Sea-borne envelopment of opposing forces

* Medica evacuation (MEDEVAC)

* Command and control (C2) of landward and seaward forces.



The Limited Objective Experiment (LOE) was planned with three major objectives and
their associated hypotheses. These included:

* JHSV rolein operational maneuver during MAGTF operationsin alittoral
environment

Onboard compatibility of USMC vehicles and bulk cargo. If the vessel has a
main vehicle ramp and deck, then transit and storage areas will be
interoperable with USMC vehicles and bulk cargo.

High-speed/high-payload performance. If the vessdl is provided with
advanced hull propulsion technology, then it will have the mobility,
operational reach, and tactical flexibility (draft, range, speed, fuel, and
payload capability) required to support sea-borne operations within the
context of Expeditionary Maneuver Warfare.

Onboard compatibility of USMC helicopters. If the vessel has a certified
helicopter flight deck, then it will be compatible with the essentiadl USMC
rotary-winged aircraft.

Command and Control. If the vessel is provided with a modular C4l
infrastructure, then it will provide al the appropriate command and control in
support of MAGTF employment.

Bilateral interoperability. If the JHSV conducts evolutions in conjunction
with foreign nations, then such combined evolutions will not have a degrading
effect on the vessel’ s performance and/or capabilities.

» High-speed transit effects on personnel and equipment. If the vessel is capable of
embarking service personnel and equipment:

Then it will provide for all the safety, health, and habitability requirements
necessary for embarked troops.

Then it will provide the appropriate stowage environment for all operational
climates.

Then the effects of high/low speed transit will not degrade the performance
capabilities of the embarked personnel and equipment.

» Extreme environment. If the JHSV conducts operations in extreme environments, to
include adverse weather and sea-state:

Then the vessel’ s performance and capabilities will not be degraded.

Then performance and capabilities of the embarked personnel and equipment
will not be degraded.

Experiment organization

The experiment plan consisted of five phases:

» SPOE Morehead City North Carolina Onload (4-5 February 2002): This phase began
with the loading of selected USMC equipment and bulk cargo on the JHSV in
Morehead City for transit to the geo-prepositioned equipment sitesin Norway. The
phase concluded with the cargo loaded and prepared for transit.



* Rota, Sain, Port Visit (12-13 February 2002): This phase began with the arrival of
the Joint Venture to the Rota, Spain naval facilities. A maintenance, inspection, and
refueling period was the focus of thisvisit. Also, adetachment from Marine Corps
Security Company Europe was embarked to augment vessel force protection. This
phase concluded with the be$el 's departure for Hommelvik, Norway. Thiswas a
non-observed LOE event.

*  Hommelvik, Norway Offload (16 February 2002): The phase began with the arrival of
Joint Venture in Hommelvik to offload the geo-prepositioned equipment loaded
during Phase I. This phase concluded with the vessel’ s departure from Hommelvik.
Thiswas a non-observed LOE event.

* Larvikto Hommelvik, Norway Shuttle (19-22 February 200): This phase began when
Joint Venture arrived in Larvik, Norway. During this phase, the JHSV made around
trip to shuttle Marine personnel and equipment from the USS Tortuga (L SD 46)
anchored in Larvik to Hommelvik. This phase concluded with the offload of the
Marine personnel and equipment in Hommelvik. At this point, Navy specific
experimentation began. Thiswas a non-observed LOE event.

» Tactical Field Training Exercise (FTX) (8-15 March 2002): This phase began with
the Joint Venture in direct support of the Commanding Officer, MAGTF 2 for usein
the tactical “free-play” of Battle Griffin 02. Tactical evolutions the JHSV was
prepared to support included, but were not limited to:

— Amphibious raids and assaults (sea-borne envel opment)
— Tactical insertion / extraction of RSTA assets

— Medical evacuation

— Retrograde of personnel and equipment

— Re-supply of RSTA or maneuver forces ashore

— Command and control of forces ashore.

This phase concluded at the end of the tactical exercise.

1 While MCWL personnel did not physically observe certain phases, data was captured by JHSV
crewmembers for inclusion within this report.



Phase |: SPOE Morehead City North Carolina Onload

On 4 February, Joint Venture was scheduled to pull into Morehead City, North Carolina.
The vessel wasto offload the Bulk Fuel Company, 2nd Engineer Support Battalion
(ESB), 2nd FSSG it transported from NAB Little Creek, Virginiaand load equipment it
was to transport to Norway on its way to support Battle Griffin 02. Thisinter-theater
move was a “lift of opportunity” for Blount Island Command to rotate equipment
between CONUS and the Norway GeoPrepositioning sites.

Phase | load out

Table 1 describes the Bulk Fuel Company cargo offloaded by the Joint Venture in
Morehead City. It equatesto 421,102 pounds of cargo. It was off-loaded by one TRAM
(tractor, rubber-tired, articulated steering, multi-purpose), two RT-4000 forklifts, and the
ship’s organic 6000 Ib. forklift. For this LOE, the ship was able to rent a 6000 Ib. forklift
for its own use.

Table 1. Bulk Fuel Company cargo offloaded

Equipment Number Equipment Number
5-ton (long-bed) + trailer 2+2 Pump units 12
HMMWV 5 Hose units 3
TRAM 1 Storage tank assembly 36
EBFL 1 Beach unload assembly 4
Light sets 5
PALCON 15
QUADCON 4
Other break bulk items 17

Table 2 describes the cargo embarked on the Joint Venture for the trans-Atlantic trip.
The eleven M 198 155mm towed howitzers were destined for the Norway
GeoPrepositioning site. They were loaded using two RT-4000 forklifts.



Table 2. Joint Venture inter-theater lift load

Equipment Number
M198 11
Ship’s 6000 Ib forklift 1

Totadl items 12

Table 3 describes the personnel embarked on the vessel for the trans-Atlantic crossing.
The crew was joined by 16 personnel from Incat, the Office of Naval Research, and the
Naval Warfare Development Center.

Table 3. Embarked personnel for Atlantic crossing

Number
Crew 31
Tech reps/others 16
Tota 47

Phase|l Timeline

Table 4 describes the time-line for the Bulk Fuel Company offload and onload of the
Norway GeoPrepositioning equipment as it occurred on 6 February. The Joint Venture
was originally scheduled to arrive in Morehead City late on 4 February, but was delayed
until late on 5 February.

Table 4. Phase| timeline (5-6 February)

Event Time (local)
JHSV arrives Morehead City 2300 5 Feb
Start ESB offload 0000 6 Feb
End ESB offload 0237 6 Feb
Start M198 onload 03156 Feb
End M 198 onload 0530 6 Feb
JHSV departs Morehead City 1305 6 Feb




The Bulk Fuel Company equipment was off-loaded by one TRAM, two RT-4000
forklifts, and the ship’s organic forklift. It was completed in 2 hours, 37 minutes. After a
break for the ship’s crew, the M 198s were loaded in two hours and 15 minutes using the
two RT-4000 forklifts to pull or push the M198s into the vessel. The vessel’s departure
for Rota was delayed while waiting to be refueled.

Observations

Observations from this phase of the LOE deal with only one of the LOE’s objectives. It
isthe opinion of the analysis team that the only way to combat |oad a 5-ton pulling a

M 198 isto back them into the vessel. Due to space restrictions on the vehicle deck, there
isno way to drive on and rearrange the load in atimely manner so it could be driven off.

Onboard compatibility of USMC vehicles and bulk cargo

» Evolution was enhanced by high tide conditions at the time of the offl oad/onload.
This created a straight stern quartering ramp, eliminating the joints in the ramp that
made loading the Bulk Fuel Company’ s palletized loads unstable.

* Vessel’s crew modified the extensions of the stern quartering ramp, which improved
the rolling stocks accessibility to the vehicle deck.

» Therewere no height clearance issues with loading M198s. Because of the vehicle
deck support stanchions, the howitzers must be loaded facing fore or aft.

* M198swere loaded using two methods. First wasto use a RT-4000 to pull the gun
into the vessel, the other was to push the gun in using a RT-4000. Pushing was more
efficient.

*  When not married to a prime mover, the M 198’ s towing point requires dunnage to
eliminate a metal-on-metal storage situation.

» Therewas an issue regarding the width of the ramp support cables obstructing the
offload of fuel hose boxes.

* Also, the hump/knuckle in the ramp created situations where the top pallet of double-
stacked pallets on MHE nearly toppled due to severe motions caused by transiting the
ramp knuckles.



Phasell: Rota Spain Port Visit

The Joint Venture stopped in Rota, Spain for refueling and required maintenance. The
vessel also embarked 20 Marines from 1st Squad, 2nd Platoon, Marine Corps Security
Company Europe to help provide force protection during the exercise. Table 5 shows
when the vessel |eft the United States and length of the Rota port visit. No major repair
work on the vessel was required.

Table 5. Phasell timeline (12-13 February)

Event Time (Zulu)
JHSV departs Morehead City 0805 6 Feb
JHSV arrives Rota 1000 12 Feb
JHSV departs Rota 0700 13 Feb




Phaselll: Hommelvik Offload

Phase |11 of the LOE was to start with the arrival of the Joint Venturein Hommelvik to
offload the eleven M198s for geo-prepositioned site storage. This plan was changed
when, because of weather concerns, the vessel went to Larvik, Norway to offload the
howitzers. They were then moved to the storage sites by Norwegian Army trucks.

Phaselll timeline

Table 6 shows when the vessel |eft Rota, Spain and the length of timeit spent in Larvik,
Norway. Offloading the eleven M198stook 1 hour and 40 minutes. The Joint Venture
then had towait in Larvik for the USS Tortuga to arrive with the MAGTF 2 equipment it
needed to move to Hommelvik.

Table 6. Phaselll timeline

Event Time (Zulu)
JHSV departs Rota 0700 13 Feb
JHSV arrives Larvik 2000 16 Feb
JHSV departs Larvik 1700 20 Feb
Observations

*  When the M-198's were |loaded in Morehead City, North Carolina, the Port
Operations Group utilized an MC-4000 to load them with no noted problems. The
vessel arranged to have a rented 6000 Ibs forklift for the duration of the trip, which
should not have presented any problems. When the offload started and an attempt
was made to pick up the M-198 with the rented forklift, with the pintle hook adapter
attached to one of the forks, it became apparent this would not work. The adapter slid
over only one of the forks and when lifted the fork proceeded to bend excessively.
Thiswas determined to be a safety hazard, so using the rented forklift was stopped.
The howitzers were pulled off the vessel using a Norwegian Ford F-350 tow truck
(Figure 1). Figure 2 shows how the M198s were chained to the tow truck.

» Need to ensure offload sites have compatible slings and/or MHE to maneuver
M198's.



Figure 2. M198 to Tow Truck lash up



PhaselV: Larvik to Hommelvik Shuttle

The Joint Venture made one trip to shuttle MAGTF 2 equipment between Larvik
Hommelvik during this phase.

Phase 1V load out

Table 7 shows the personnel embarked on Joint Venture during this phase of the LOE.
The 2nd Marine Regiment personnel included 79 Marines from the 2nd Light Armored
Reconnaissance Battalion and 3 Marines from the MAGTF Combat Service Support
Detachment.

Table 7. Phase IV embarked personnel

Number
Crew 31
Tech reps/others 16
Marine Security Company Europe 20
2nd Marine Regiment personnel 82
Tota 149

Table 8 describes the equipment transported from Larvik to Hommelvik by the Joint
Venture during this LOE phase. Originaly, the plan was for 36 LAV s to be shuttled from
USSTortuga to Hommelvik. During discussions with the 2nd Light Armored
Reconnaissance Battalion staff, concerns over weather conditions during the transit led to
adecision to only use the vessels "heavier" tie-down points to ensure that the LAV's were
safely and securely tied down for sea. This forced a modification of the load to 26 LAV's
and sx HMMWVs. Theweight of the vehicles and passengers moved during this
deployment was 818,662 pounds.

Table 8. Equipment shuttled from Larvik to Hommelvik

Equipment Planned Actual
LAV 36 26
HMMWV 6
Ship’s 6000 Ib forklift 1 1
Tota items 37 33
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Phase |V timdine

Table 9 shows the vessel’ s port arrival and departure times during this phase of the LOE.
Offload of the 32 MAGTF 2 vehiclesin Hommelvik took 25 minutes. After the offload,
the Joint Venture returned to Larvik, Norway where it prepared for Navy
experimentation.

Table 9. Phase |V vessal movements

Event Time (Zulu)
JHSV departs Larvik 1700 20 Feb
JHSV arrives Hommelvik 1800 21 Feb
JHSV departs Hommelvik 0500 22 Feb
JHSV arrives Larvik 1300 23 Feb
JHSV departs Larvik 0700 24 Feb
Observations

* It had been discussed with MAGTF 2 that tray rations would be utilized to feed the
MAGTF 2 Marines during the Larvik to Hommelvik transit. When the Marines came
aboard, they had MRE's. It was discussed and the Marines would try to bring some
for the retrograde movement in order for this vessel to test its ability to feed
embarked Marines utilizing tray rations.

» Certain points of the load plan were not correctly depicted. For example, thereis
insufficient space between the converter vans and the mezzanine deck stanchions for
two LAV's positioned abreast of each other. Also the "flex joints" were afactor in
where to place the LAV's. The Integrated Computerized Deployment System
(ICODES) needsto be updated to include JHSV "flex joints* and tie down points.
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Phase V: Tactical Field Training Exercise

The Joint Venture returned from Navy experimentation when the vessel put into the port
of Orkanger, Norway at 2215 local on 8 March. Table 10 describes how the vessel
supported MAGTF 2 during Battle Griffin 02. When not in direct support of the
MAGTF, the Joint Venture conducted exercises with NATO naval forces.

Table 10. Joint Venture use during the FTX

Date Mission

9 March Support Distinguished Visitor (DV) demonstration rehearsal

10 March | Support DV demonstration; Embark Kyrksadergra assault force

11 March Execute Kyrksadergra assault; Navy Bilats

12 March Navy Bilats

13 March | Support King of Norway demonstration

14 March MAGTF 2 Orkanger to Hommelvik redeployment (20 BV-2065s)

15 March MAGTF 2 Hommelvik to Larvik redeployment (26 LAV'S, 6 HMMWV's)

During the 9 March demonstration rehearsal, the Joint Venture was able to get its ramp
down and ready for vehicle use within 2 %2 minutes after making contact with the pier.

MAGTF 2 Kyrksater gra assault

Joint Venture' s largest contribution to the Battle Griffin 02'stactical play wasitsusein
the MAGTF s assault on the port of Kyrksadergra, about 75 nm from Hommelvik. Battle
Griffin 02 saw NATO's participating forces divided into Blueland and Limeland (the
aggressors). Joint Venture was placed under Limeland naval control and ordered to
support MAGTF 2, who reported to the Norwegian 6th Division (Limeland’ s land forces
commander).

The exercise scenario had Limeland forces invade Blueland, a NATO member nation, to
exercise operations under ArticleV of NATO'’s charter. This article states an aggression
towards a NATO member country is considered an act of aggression towards all member
nations. As part of the larger Limeland invasion, a battalion-sized landing at the port of
Kyrkssdergra was to neutralize Blueland combat forces, and find gaps in the enemy’s
front to enable subsequent operations

The assault plan included three phases:
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* Phasel: Marinerifle company air assault (via Norwegian UH-1Ns) to secure
Kyrkssgergra port facilities for follow-on forces use

* Phasell: Marine company-sized ship-borne landing of task force vehicles and CSSD
to reinforce the air assault elements

» Phaselll: Consolidate forces and continue advance into Blueland.
A Norwegian LCT joined the Joint Venture in phase Il. The LCT carried eight BV-206s
and five HMMWV s, and the 1st Battalion / 8th Marine Regiment Tactical Command

Post. It conducted a beach landing in the vicinity of Kyrksagergrato isolate the
ingress/egress routes to the port.

Mission load out

Table 11 shows the personnel embarked on the JHSV for the Kyrksadergra assault. It
includes five Norwegian Home Guard personnel and their Mercedes light tactical vehicle.
They were embarked to augment the vessel’ s force protection force.

Table 11. Personnel embarked for the Kyrksadergra assault

Number
Crew 31
Tech reps/others 16
Marine Security Company Europe 20
2nd Marine Regiment personnel 108
Norwegian Home Guard 5
Tota 180

Table 12 shows the number and types of vehicles that were combat loaded for the
Kyrksadergra assault. The MAGTF assault force included 108 Marines and 24 vehicles.
The loaded vehicles were not griped down for this mission. It was decided this was not
required because the vessel wasto remain in the calm waters of the fjords during this
mission.
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Table 12. Equipment load for the Kyrksagtergra assault

Equipment Sub-total Number

Norwegian Mercedes light tactical vehicle 1

LAVs(4LAV-251LAV-L) 5

BV-206 CSS Detachment 4

HMMWVs 15
Heavy Machine Gun hardbacks 5
81mm mortars highbacks 4
TOW hardback 2
Engineer highback 1
M1097 Avenger (air defense) 2
Air Defense highback + trailer 1

Tota items 25

Mission timeline

The JHSV embarked its portion of the Kyrkssgergra assault force when it completed its
DV demonstration tasking on the afternoon of 10 March at Orkanger. The JHSV’s
Combat Cargo Officer called ahead and told the Battalion to arrange the 24 vehicles on
the pier in the order that they wanted them to be combat loaded. Table 13 shows the
timeline for the major eventsin the loading of the JHSV for the mission. Highlights of
the day include:

 TimeJHSV pier sideready to load at Orkanger — 9 minut&ﬁ
* Timeto combat load 25 vehicles and passengers — 59 minutes

After loading, the vessel returned to Hommelvik, which was the Limeland staging area
for the “on-call” Kyrkssdergra assault.

2 Includes time vessel entered into restricted maneuvering, pivoting 180 degrees in order to position
starboard aft quartering ramp on the pier, mooring, lowering ramp, and ready to onload vehicles and
personnel.
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Table 13. Loading for Kyrksadergra mission (10 March)

Event Time (Local)
JHSV pier side at Orkanger 1410
JHSV moored 1413
JHSV ramp down, ready to load 1419
Loading starts 1426
Loading complete 1525
JHSV departs Orkanger 1603
JHSV pier sde Hommelvik 1710
JHSV moored 1711
JHSV ramp down 1715

The actual mission was executed on 11 March. Table 14 describes the major events of
the mission. Kyrksadergrawas a 60 nm trip from Hommelvik. During the trip, Joint
Venture averaged 37 knots while underway.

Highlights of the mission include:

» Time pier side ready to offload — 1 minute
* Timeto off-load 25 vehicles — 12 minutes
 TimeJHSV spent pier side— 22 minutes.

Figure 3 shows one of the assault force LAV-25srolling off the ship. While the offload
went quickly, it could have gone quicker. The offload was delayed twice by traffic
stoppages on the pier and peacetime safety requirements for the vessel to be “tied” to the
pier with mooring lines prior to cargo offload. It isassumed that vessel station keeping
capability and the ramp on the pier would be sufficient to hold the vessel in place for
future experimentation or real world operations.

15



Table 14. Timeline for Kyrkssdgergra mission execution (11 March

Event Time (Local)
JHSV departs Hommelvik 0526
JHSV diverted to safe haven Alpha 0645
JHSV underway again for Kyrkssdergra 0920
JHSV pier side Kyrksadergra 1015
JHSV moored / ramp down 1016
Norwegian Mercedes light tactical vehicle off 1017
First assault vehicle off 1018
Last vehicle off 1028
Marines walking off 1033-1035
JHSV ramp up 1036
JHSV underway 1037

Figure 3. LAV-25 offload during Kyrkssdergra assault
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Orkanger to Hommelvik redeployment

Joint Venture was tasked with moving 20 BV-206s and 172 MAGTF 2 personnel from
Orkanger to Hommelvik at the conclusion of the exercise. The vehicles were driven on
and off in asemi-circle (horseshoe) pattern, requiring only ten minutes to both load and
offload. This saved having to load BV-206s onto tank transporters for the drive back to
Hommelvik.

Hommelvik to Larvik redeployment

The Joint Venture returned the 32 vehicles (see table 8) it previously moved from Larvik
to Hommelvik back to Larvik for transportation back to the United States on the USS
Tortuga. Beside the vehicles, 106 passengers were embarked. Tray rations were used to
feed breakfast to the embarked MAGTF 2 Marines during the transit.

The vessel started loading the LAV s in the same horseshoe pattern that worked for the
BV-206s. Dueto their size and number, the LAVsdidn't load very well thisway in the
tight space of the vehicle deck. Loading speed picked up when the LAVs were brought
up the ramp, spun around on the stern, where there was plenty of room, and backed into
place. The Marineswere used to this, having doneit in a previous event. This allowed
vehicles to be loaded in all three lanes at once, speeding up the process. Loading the
vessel took 2 %2 hours. The offload at Larvik took only 22 minutes. Thisincluded having
to tow one LAV off the vessal.
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Observations and Recommendations

In generd, this LOE looked at JHSV usein inter- and intra-theater cargo movement, and
in direct support of aMAGTF operating in alittoral environment. This LOE included the
embarkation of several new vehicle types on the JHSV. These included:

* M1046 (TOW HMMWYV)
* M1097 Avenger (air defense HMMWV)
* Norwegian BV-206s.

In this LOE, the JHSV successfully demonstrated its ability to support both MAGTF
operational maneuver and the inter- and intra-theater movement of cargo and passengers
between ports. The HSV's shallow draft, high-speed, maneuverability, and ability to
conduct independent operations in avariety of minor and degraded ports allow the vessdl
to access offload points not available to other shipping. The HSV iswell suited for
moving MPF and ARG equipment from in-transit support basesto MAGTF positionsin
the operating area as part of a multimode transportation system. Further experimentation
isrequired to assess the vessels capability to support ship-to-ship movement of personnel
and cargo between sea-based platforms.

Future concept development must bear in mind that the Joint Venture's aluminum hull
makes it vulnerable to hostile fire. The concept of employment must be limited to
permissive and semi-permissive environments. The Kyrkssgergra assault was an ideal
demonstration of aHSV employment in a semi-permissive environment. It must be
emphasized that these types of vessels provide a unique capability. They are not
envisioned as forcible entry platforms or expected to operate in environment where they
would take hostilefire. If the desireisfor the vessel to support MAGTF operationsin
hostile environments, stronger hull materials and the installation of self-defense weapons
need to be explored and assessed.

The rest of this section consolidates the observations of each of the LOE phases. Itis
organized by L OE objectives and hypotheses. Observations recorded in past LOE reports
are not repeated here. Annex A contains a summary of the questionnaire responses used
to develop the quality of life recommendations.

Onboard compatibility of USMC vehicles and bulk cargo

* Morehead City M198 loading evolution was enhanced by high tide conditions at the
time of the offload/onload. This created a straight stern quartering ramp, eliminating
the joints in the ramp that made loading the Bulk Fuel Company’ s palletized loads
unstable.

* Vessel’s crew modified the extensions of the stern quartering ramp, which improved
the rolling stocks accessibility to the vehicle deck.

» Therewere no height clearance issues with loading M198s. Because of the vehicle
deck support stanchions, the howitzers must be loaded facing fore or aft.
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M198s were loaded at Morehead City using two methods. First was to use a RT-4000
to pull the gun into the vessel, the other was to push the gun in using a RT-4000.
Pushing was more efficient.

When not married to a prime mover, the M 198’ s towing point requires dunnage to
eliminate a steel-on-stedl storage situation.

There was an issue regarding the width of the ramp support cables obstructing the
offload of fuel hose boxes.

Also, the hump/knuckle in the ramp created situations where the top pallet of double-
stacked pallets on MHE nearly toppled due to severe motions caused by transiting the
ramp knuckles

Certain points of the load plan were not correctly depicted. For example, thereis
insufficient space between the converter vans and the mezzanine deck stanchions for
two LAV's positioned abreast of each other. Also the "flex joints' were afactor in
whereto place the LAV's. ICODES needs to be updated to include JHSV "flex joints’
and tie down points

MAGTF assault force loading slowed by inexperienced ground guides.

Separate access to passenger and vehicle decks would allow concurrent loading and
speed the on-/offload process.

Vessel was modified to mount self-defense machine guns at Little Creek, Virginia
prior to the Atlantic crossing.

Formal computerized loading to establish trim or displacement for the Kyrksadergra
assault was not required. Vessel’s Combat Cargo Officer told the Battalion to arrange
the vehicles on the pier in the order that they wanted them to come off. Future
concern would be vessel’ s trim/stability if larger/heavier |oads were embarked
without formal planning.

Future vessel should have a decontamination station at both the vehicle and passenger
entries. Fresh water wash-down facilities will support unit redeployment, agricultural
concerns, and nuclear, biological, and chemical (NBC) requirements.

High-speed/high-payload performance

Ports used in the FTX had adequate fendering and bollards so the vessel never had to
use organic fendering. In future experimentation or real world operations, access to
minor, degraded, or austere ports may require the JHSV to provide its own fendering.

Joint Venture' s high speed allowed for planning to include the vessel executing its
own amphibious deception operation. The vessel was to go pass the objective, enter a
fjord, then return to the objective area. The deception was not executed.

A future experiment should include an offload of the vessel without tying up to the
pier. It could useitswater jets to keep the vessel in place.

Onboard compatibility of USMC rotary-winged

Joint Venture was not certified to support AH-1W or UH-1N operations. These were
only aircraft types used in MAGTF 2 operations.
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Command and Control

Joint Venture has two HF radios, with one available for MAGTF 2 use. The other
was used to communicate with other naval forcesin the exercise.

Due to changes in the execution of the exercise, MAGTF 2 did not require use of the
shipboard C4l spaces.

MAGTF 2 liaison attempted to use the Joint Venture' s C4l space to communicate
with the MAGTF 2 command post. He got through using POTS after trying HF
radio, cell phone, and IMMARSAT. The other systems were blocked by the terrain
surrounding the fjord.

Bilateral inter oper ability

No issues with on-/off-loading the BV-206 from the JHSV.

Vessel Marine Security Company detachment supplemented by Norwegian Home
Guard.

High-speed transit effects on personnel and equipment

Safety, health, and habitability requirements necessary for embarked troops

Tray rations were used to feed breakfast to the embarked MAGTF 2 Marines during
the Hommelvik to Larvik redeployment.

Vesseal stowage environment for all operational climates

Embarked Marine personnel gear storage further taxed by additional cold weather
gear requirements.

Effects of high/low speed transit will not degrade the performance capabilities of
the embarked personnel and equipment

Short ranges traveled by the Joint Venture (longest with Marines was 60 nm) in fjords
which had very calm waters required no griping of embarked vehicles or treating
Marines for sea sickness.

Extreme environment

Vessel' s performance and capabilities

Joint Venture produced its own “fog” (water freezing after being kicked up by the
water jets), which allows oneto track the ship like ajet contrail. It also may effect
helicopter operations.

When turning in areas with shallow depth, the waves created by the vessel may affect
small boats operating in the vicinity.

Largetidal rangesin the fjords led to situations where the vehicle deck was at the
same height asthe pier. This puts the shipboard section of the stern quartering ramp
below the pier, creating obstructions to the RO/RO capabilities of the ramp.
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» Vessel was modified for cold weather operations at Little Creek, Virginia prior to the
Atlantic crossing. These included:

— Added heaters for water injectors, voids, and overheads

— Anti-freeze added for water jet controls

— Embarked two portable heaters (one used to heat reverse-osmosis unit)
— Embarked pressure washer to de-ice flight and vehicle decks

— Embarked sand/salt mix, bats, and extreme weather clothes for the crew.

Embarked personnel performance and capabilities of the embarked personnel and
equipment

*  Snow blowing into the open vehicle deck led to icing conditions and all the associated
problems that come with ice.

M edical

» Casualty care and management should be located in the most stable areas of the
vessel (mid-ship or aft in a catamaran).

Quality of Life
* Design the following improvements for embarked troop seats:

— Increase width of seats to accommodate extra clothing/equipment worn by
individuals. Increase spacing between individual seats (i.e. elbow room)

— Increase amount of legroom or space between seats

— Increase amount of "adjustable' recline in seats to improve sleeping comfort.
Many Marines were stretching out on the deck to sleep vice staying in seats.

— Install cup or can holders for drinks

— Install fold-down tables to accommodate snacks, |etter writing or paperwork
in general.
» Increase ventilation in the troop areas and heads to control odors, smoke, steam, etc.
Relates to comfort, morale, rest, and readiness.

» Ensure "safe" troop access to weather decks to enhance mission readiness, comfort,
and to ease symptoms of "seasickness’. If possible embarked troops should have
access at all times, weather permitting.

» Continue and/or increase "snack service capability" aboard ship to enhance troop
morale, motivation, comfort, and mission readiness.

» Designandinstall a"full service" mess deck that can support a fully manned crew
and the maximum number of embarked troops.

* Inlieuof a"full service" mess deck, recommend the installation (at minimum) of a
"tray ration oven" in the mess area to facilitate "hot meals' for embarked troops.
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Annex A: Responsesto Quality of Life Questionnaire

Table A-1 summarizes the responses to the quality of life questionnaire filled out by two
MCWL ship riders and the twenty Marines of 1st Squad, 2nd Platoon, Marine Corps
Security Company Europe.

Table A-1. Quality of life questionnaire responses

A | Respondents. Qty
1. Gender.
a. Male: 22
b. Female: 0
B | Berthing.
Note: Berthing for embarked troops was limited to "surge facilities" for 40
PAX. All other PAX remaining overnight slept in thelr seats or stretched out
on the deck. The "surge berthing" consisted of 3-rows (of varying lengths) of
canvas racks stacked 3-high. Each person received 1-blanket, 1-pillow, 1-
pillow case, and 1-nylon sleeping bag.
1. Personnel that were assigned berthing (bed space): 90%
2. Personnel that were issued bedding items:
a. Mattress (sleeping bag): 75%
b. Pillow: 94%
c. Pillow case: 50%
d. Sheet: 29%
e. Ticking: 21%
f. Blanket: 94%
g. Privacy Curtain for individual racks: 100%
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3. Personnel that were satisfied with bedding items:

a. Mattress (or equivalent): 94%
b. Pillow: 94%
c. Pillow case: 94%
d. Sheets: 94%
e. Ticking: 94%
f. Blanket: 94%
g. Privacy Curtains for individual racks: 94%
4. Personnel satisfied with "privacy” of the berthing area: 82%
Toilet Facilities-Male Only.
Note: Facility had 2-sections (1) a shower area and (2) a toilet-urinal area.
Each section had 2-sinks, 1-mirror, 1-trash can, 1-soap dispenser, 1-paper
towel dispenser.
1. Personnel satisfied with toilet location (i.e. convenient access
) : . , 100%
from berthing, seating area, messing, etc,):
2. Personnel satisfied with toilet amenities (quantity, functionality):
a. Sinks [2 in shower area, 2 in toilet area]: 95%
b. Mirrors [1 long mirror over each set of sinks]: 100%
c. Urinals [a single trough accommodating 4 men abreast]: 95%
d. Toilets [total of 4]: 90%
e. Showers [2 shower stalls]: 90%
f. Paper towel dispenser [1 adjacent to each set of sinks]: 95%
g. Soap dispenser [1 adjacent to each set of sinks]: 100%
_ h.. Trash receptacle [1 in shower section and 1 in toilet 100%
section]:
95%

Electric hand dryer [1 adjacent to each set of sinks]:
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3. Personnel satisfied with the availability of hot water:

a. Insinks: 95%
b. In showers: 95%
4. Personnel satisfied with toilet availability (operating & functional): 85%
5. Personnel satisfied with toilet cleanliness: 90%
6. Personnel satisfied with toilet ventilation: (control steam, odors) 75%
Embarked Troop Seating Area.
Note: Seating was designed for short duration, high capacity, civilian ferry
customers. Seats were high backed, closely spaced, legroom was confining
but minimally sufficient, and seats were adequately reclining. All sufficient
for "short duration” civilian transits.
1. Personnel satisfied with comfort of the seats: 100%
2. Personnel recommending seat improvements (for extended trips):
a. Increase seat width: 65%
b. Increase legroom: 80%
c. Increase amount of seat recline (enhance sleep comfort): 55%
d. Increase seat cushioning: 30%
e. Install small table in armrest: 25%
f. Install cup/can holders: 50%
g. Install seat back pocket: (for books, mail, notepads, etc) 35%
3. Personnel dissatisfied with amount of area noise: 63%
4. Personnel satisfied with temperature control: 85%
5. Personnel satisfied with ventilation in seating area: 95%
6. Personnel satisfied with 'table' area: (play cards, write letters, etc) | 100%
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7. Personnel satisfied with intercom system (for comprehension): 95%
8. Personnel satisfied with weather deck access: 95%
9. Personnel that think weather deck access is
a. Absolutely necessary: 50%
b. Recommended, but not necessary: 40%
c. Neither recommended nor necessary: 10%
10. Reasons personnel desire weather deck access:
a. Get some fresh air: 80%
b. Smoke cigarettes: 55%
c. Eat snacks: 35%
d. Talk with friends: 55%
e. Escape seating area's noise and atmosphere: 70%
Mission Readiness of Personnel (as relates to ship's at-sea
stability).
1. Personnel desiring visibility outside ship: (to ease dizzy/nausea) 100%
2. P_ersonnel desiring weather deck access: (fresh air eases 80%
seasick)
3. Personnel experiencing dizziness: 70%
4. Personnel experiencing nausea: 65%
5. Personnel that "got sick" due to dizziness/nausea: 30%
6. Transit time when personnel became dizzy/nauseous:
a. Less than 1-hour: 25%
b. After 1-hour: 31%
c. After 2-hours: 25%

25




d. After 3-hours:

6%

e. After 4-hours or more: 13%
7. Personnel with access to "seasick" medication: 95%
8. Mission readiness level after 48 hours at-sea:
a. 100% mission ready: 32%
b. 90% mission ready: 47%
c. 80% mission ready: 5%
d. 70% mission ready: 5%
e. 60% mission ready: 5%
f. 50% (or less) mission ready: 5%
9. Personnel concurring that "hot meals" enhance readiness: 93%
Ship Support.
Note: There was no storage area for large personal baggage. Seabags and
ALICE Packs were piled on pallets in the vehicle deck and covered with a
tarp to minimize exposure to rain and weather. In the embarked troop
Seating Area there was no storage for small "carry-on™ items (gym bags,
clothing and equipment that troops removed for comfort reasons during the
transit). Personnel were forced to stack items in any available space in the
seating area, which created trip hazards and/or obstacles to movement.
1. Personnel dissatisfied with large bag storage: (seabag, ALICE Pk) | 70%
2. Personnel dissatisfied with storage for small bags: (carry-on) 35%
3. Personnel opinions regarding snack bar services:
a. Increases level of comfort during transit: 75%
b. Decreases dizziness and nausea: 30%
c. Increases dizziness and nausea: 15%
d. Keeps motivation and energy level high: 70%
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e. Helps pass the time when bored:

75%

Respondents Comments.

1. Recommendations for QOL improvements:
a. Install more sinks, toilets, showers to support max occupancy

b. Increase sewage containment (CHT) to support maximum
occupancy while moored adjacent to austere piers (no port sewage
support)

c. Provide sea bag stowage area(s) that are not exposed to the
weather

d. Provide storage in vicinity of seating area for small carry-on items

e. Install an armory facility to secure crew-serve & personal
weapons

f. If an armory is not available, install rifle racks in vicinity of troop
area for security and ease of movement on the vessel while at-sea

g. Provide berthing for at least "half" of the embarked troop
occupancy rate. Port-Starboard or "hot-racking" could then be an
option.

h. Install sufficient weapons mounts around vessel for ship self-
defense

27




Experimental Embarkation Summary Statistics

Thisannex provides summary datigtica information from JHSV experimentation during the
October 2001 to March 2002 time frame. For more details, see the annex containing the LOE
quicklook report for each event.

Table X-1 shows dl the vehicles and towed items that participated in JHSV experimentation.
Only the IFAV and HMMWYV were tested on the vessd’ sinterna ramps and mezzanine level.
Because of minimal overhead clearance in these aress, it was decided not to use these the
interna ramps or mezzanine leve during &-sea periods. Any vertica movement would cause
damaged to stored IFAVs or HMMWVs.

Table X-1. Vehicle JHSV compatibility/maneuverability problems

Starboard Aft Quartering

Vehicle Ramp Main Vehicle Deck
IFAV None None
BV-206 (Norwegian tracked vehicle) None None
M998 (HMMWYV) None None
M998 with M 116 trailer None None
M1046 (TOW HMMWV) None None
M1097 Avenger (Air Defense HMMWYV) None None
M923 (5-ton truck) None None
M923 + welding trailer None None
M927 (5-ton long-bed) + trailer None Turning radius

restricted movement

M817 (Dump truck) + M353 trailer None None
M915 (Tractor) + M872 (flatbed trailer) Bottom-out (unleveled ramp) | Not tested
Mk48 + Mk16 + Mk870 (LV'S power unit + Load weight al on one axle Limited stowage
fifth whed + low-bed trailer) on non-level ramp locations
M198 (155mm Howitzer) None None
AAV None Damaged pad-eyes
LAV-25 None None
EBFL None None
TRAM None None
RT-4000 Forklift None None

Table X-2 shows the ramp deployment and recovery times that were recorded during JHSV
experimentation. Ramp deployment time is defined, as the time the vessdl is pierside to when it
isready to load or unload cargo using the stern aft quartering ramp. Ramp recovery timeisthe
time from when the vessd darts lifting the ramp to when it is locked into its Sorage
configuration or the vessel is underway. Ramp deployment and recovery times decreased over
time for anumber of reasons:

Experience gained from working with the vessel

Starting ramp deployment while vessd 4ill coming dongsdethe pier. Early events had
the vessdl tying up to the pier before starting to deploy the ramp.

Vess getting underway while recovering the ramp.

1 Enclosure (6)



Table X-2. Ramp deployment/recover times

Date Event Time
18 Oct 01 | Deployment 29 minutes 15 seconds
18 Oct 01 | Deployment 12 minutes 37 seconds
18 Oct 01 | Recovery 11 minutes 15 seconds

9 Mar 02 | Deployment 2 minutes 30 seconds
10 Mar 02 | Deployment 3 minutes
10 Mar 02 | Deployment 4 minutes
11 Mar 02 | Deployment 1 minute
11 Mar 02 | Recovery 1 minute

Ramp deployment consists of three steps. Firdt, the two-section ramp is mechanically lowered
into place. If the pier has a curb, wood braces are placed under the ramp section to keep it off
the pier curb. Then wooden inserts are placed between the vessdl and the first ramp section.
These were designed and included after the first LOE to minimize the angle between the vessdl
and ramp &t any pier height. Next, duminum wedges are placed between the two ramp sections
wadls. These diminate flexing of the two ramp sections while vehicles drive up the ramp.

Findly, two ramp extensions are placed on the pier end of the ramp to dlow smooth accessto
the ramp.

Table X-3 summarizes HSV experimental loads and load times when known. Except for the 10
March evertt, dl of the events were consdered adminigrative load outs, So minimizing time the
loading time was not a mgjor condderation. Times for two experimental |oads were not

recorded. For the 10 January event, three TRAMs and a RT-4000 forklift were used to load the
breakbulk cargo.

Table X-3. Load times

Date Equipment loaded Time
28 Nov 01 | 8 x AAV 27 minutes 13 seconds
10 Jan 02 | 96 breakbulk items/9 vehicles, 159 pax 4 hours 14 minutes
5 Feb 02 | 96 breakbulk items/9 vehicles, 159 pax Unknown
6 Feb 02 | 11 x M198 2 hours 15 minutes
20Feb 02| 26 x LAV, 6 x HMMWV Unknown
10Mar 02 | 5x LAV, 4 x BV-206, 15 x HMMWV, 1 x IFAV, 113 | 59 minutes
pax
14 Mar 02 | 20 x BV-206, 172 pax 10 minutes
15Mar 02 | 26 x LAV, 6 x HMMWV, 106 pax 2 hours 30 minutes

Table X-4 summarizes HSV experimenta offload times. Except for the 11 March event, dl of
the offloads were conducted adminigtratively. For the 11 January event, two TRAMs were used
to offload the breakbulk cargo. One TRAM, two RT-400 forklifts, and the ship’s organic 6000
Ib forklift were used in the 6 February breakbulk cargo offload.
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Table X-4. Offload times

Date Equipment offloaded Time
29Nov 01 | 8x AAV 16 minutes 14 seconds
11 Jan 02 | 96 breakbulk items/9 vehicles, 159 pax 7 hours 20 minutes
6 Feb 02 | 96 breakbulk items/9 vehicles, 159 pax 2 hours 37 minutes
17 Feb 02 | 11 x M198 1 hour 40 minutes
21Feb 02| 26 x LAV, 6 x HMMWV 25 minutes
11 Mar 02 | 5x LAV, 4 x BV-206, 15 x HMMWYV, 1x | 12 minutes (veh only)
IFAV, 113 pax 19 minutes (veh+pax)
14 Mar 02 | 20 x BV-206, 172 pax 10 minutes
16 Mar 02 | 26 x LAV, 6 x HMMWV, 106 pax 22 minutes

Table X-5 describes the payload weights embarked aboard the Joint Venture during experimentd
trangts. Items used to calculate the payload for each of these voyagesinclude:
Embarked Marine vehicles and cargo
Embarked Marine personnel

Ship ridersin excess of those personnd required to operate the vessdl.
All loads after 10-11 January include a 6000 Ib forklift the ship rented for use doing Battle
Griffin 02. The Joint Venture's maximum payload is 1.09 million pounds or 545 short tons.

Table X-5. Payloads embarked aboard JHSV
Weight | Weight
Date Equipment onboard (Ibs) (MTons)
28-29 Nov 01 8 X AAV 422,160
10-11 Jan 02 96 breakbulk items/9 vehicles, 195 pax 479,602
5Feb 02 96 breakbulk items/9 vehicles, 175 pax 487,682
6-16 Feb 02 11 x M198, 16 pax 192,218
20-21 Feb 02 26 x LAV, 6 x HMMWV, 118 pax 818,662
11 Mar 02 5x LAV, 4 x BV-206, 15x HMMWV, 1 343,089
x IFAV, 149 pax

14 Mar 02 20 x BV-206, 208 pax 276,480
15-16 Mar 02 26 x LAV, 6 x HMMWV, 142 pax 825,862
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I ntroduction

Joint Venture (HSV-X1) took part in Joint Forces Command (JFCOM) Joint Experiment
Millennium Chalenge 02 (MC 02). Marine Corps experimentation with the vessd was
conducted during the STOM phase of MC-02 and was coordinated with NWDC's
employment of Joint Venture in support of Fleet Battle Experiment-Juliet (FBE-J). It
was determined that this venue provided an excellent opportunity to explore the

operationd and tacticad employment of a high-speed vessd (HSV) in direct support of a
Marine Air-Ground Task Force (MAGTF) operating in alittordl environment.

Joint Venture is a 96-meter (313 foot) commercid catamaran car ferry chartered from
Bollinger/Incat USA capable of sustained speeds in excess of 40 knots. The Army,

Navy, Marine Corps, Special Operations Command, and Coast Guard have chartered this
experimenta Joint High Speed Vessd (JHSV) for a 12-month project to assessthe
vesH' s cgpabilities and limitations to determine its “generd” military utility for potentia
operationa and tactica employment.

Joint Venture has undergone modifications to enhance its military utility. These include:
Ability to launch/recover smdl boats
A stern quartering ramp was added for independent vehicle offload

A flight deck was added to alow day/VFR flight operations with CH-46 and SH-60
arcraft

A limited command, control, communications, computers, and intelligence (C4l)
capability was added.

Marine Corps experimentation with the HSV centers on its cgpabilities within the
context of Expeditionary Maneuver Warfare (EMW). Efforts are focused to determine
what impacts the JHSV has on future operationa concepts throughout the deployment,
employment, sustainment and redeployment cycle. Additiondly, exploration into future
JHSV tactics, techniques, procedures, and technologies (TTPT) and the complementary
nature of the vessd with amphibious and maritime prepostioning shipswill be
conducted.

This report only addresses the JHSV operations that supported live Marine Corps
operations during MC 02. High Speed Vessels were used to support the Experimental
Marine Expeditionary Brigade in the smulated portion of MC 02. Documentation of the
missions performed by the smulated vessals will be provided in the MARFORLANT
MC 02 Assessment Team’ report.

Objectives

JHSV was employed in Millennium Challenge 02 to assess the role of high-speed vessels
in STOM and during MAGTF operations in alittordl environment to include the
following missons

Insert/Extract Reconnaissance, Surveillance, Target Acquisition (RSTA) eements
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Reinforcement of MAGTF forces ashore in order to sustain operational momentum
Humanitarian / medicd evacuation of personnd (non-combatants)

Command and Control of landward and seaward forces

Intra-theater lift of cargo and personnel (operationd).

The Limited Objective Experiment (LOE) was planned with two maor objectives and
their associated hypotheses.

HSV rolein operationa maneuver during MAGTF operationsin alittora
environment

Onboard compatibility and interoperability of USMC ground vehicles, small
boats, rotary aircraft and cargo. If the vessel hasavehiceramp, an
overhanging crane system and main deck, then RO/RO, LO/LO and stowage
systems will be interoperable with USMC ground vehicles, smal boats, rotary
arcraft and cargo.

HSV Operationa Performance. If the vessdl is provided with advanced hull
and propulsion technology, then it will have the mobility, operationd reech,
and tactica flexibility required to support sea-borne operations within the
context of Expeditionary Maneuver Warfare (EMW).

Operational Mission Support. If the JHSV conducts operations in support of a
MAGTF operations, then the vessel will be able to support to dl misson
scenariosin STOM environment to include deploying, employing, sustaining,
and redeploying the force.

Command and Control (C2). If the vesd is provided with amodular
command, control, communications, computers, and intelligence (C4l)
infrastructure, then it will provide appropriate C2 in support of MAGTF
operations.

Joint Force Interoperability. If the HSV conducts evolutions in conjunction
with joint forces, then such combined evolutions will not have a degrading
effect on the vessd’ s performance and / or capabilities.

Ascertain HSV supportability during MAGTF operationsin littoral environments,

Human Factors & Safety. If the vessd is capable of embarking military
personnd then it will provide al safety, hedth, and habitability requirements.

HSV supportability in extreme environments. If the HSV, with advanced hull
and propulsion technology, conducts operations in extreme environments, to
include adverse wesather, sea-dtate, etc., then the misson effectiveness of
embarked vehicles and cargo will not be degraded.

HSV survivahility in extreme environments. If the HSV, with advanced hulll
and propulsion technology, conducts operations in extreme environments, to
include adverse wesether, sea-State, etc., then the vessdl’ s performance and
cgpabilities (mission effectiveness) will not be degraded.
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Experiment organization

The experiment plan congsted of three phases.

Phase |: Pre-exercise workups (21 — 27 July 02): This phase began with piersde
training on 21 July 02 with the Joint Venture. Thistraining included:

- Combat Rigid Raider Craft (CRRC) launch and recovery while pierside (21
July) and underway (22 duly).

- Hight Deck Landing Qudlifications (DLQs) for USMC CH-46Es while Joint
Venture was underway on 27 July.

PhaseIl: Advance Force Operations (28 July 02): This phase began with the
pierside embarkation of MCWL personne (26 July 02) aboard the Joint Venture for
the assessment of Nava Specid Warfare advance force operations in support of the
STOM phase of MC'02. On 28 July, a detachment of USMC reconnaissance
embarked for the conduct of advance force operationsin the vicinity of the CPCA De
Mar Boat Basin. The phase concluded with the vessdl’ s return to San Diego
following the successful insertion of USMC recon assets.

Phaselll: STOM support and Non-combatant Emergency Evacuation (29-30 July
02): This phase began with the onload of | MEF personnel and equipment (29 July

02) aboard the Joint Venture in San Diego to conduct a combat reinforcement in the
De Mar Boat Basin and subsequent NEO exercise with follow-on high-speed
transport of evacuees on 30 July. This phase concluded with the Joint Venture's
return to San Diego.
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Phase |: Pre-exercise workups

Workups for Millennium Chalenge 02 included conducting CRRC launch and recovery
training and DLQs using Marine CH-46Es.

Combat Rigid Raider Craft operations

CRRC workups were divided into two phases. Thefirst conssted of apierside
familiarization and SOP development stage, and an underway-training stage.

Pierside training

CRRC operations started on 21July with two CRRCs conducting piersde familiarization
training with the Joint Venture. Each boat carried nine Marines, two boat coxswains
(from Headquarters Company, 1t Marine Divison) and seven Reconnaissance Marines
(from the 1t Divison Reconnaissance Company, 1st Marine Divison).

During thistraining, four launch and recovery cycles were performed. Thefourth
launch/recovery cycle was executed with just the boat coxswains and no passengers.
Table 1 showsthetimesfor the third CRRC launch during thistraining. It took alittle
over two minutes to launch the CRRC and 24 seconds to |oad the seven passengers.

Table 1. CRRC training launches (21 July)

Event Launch 3
CRRC lifted off deck 00:00
CRRC over water ready to drop 00:36
CRRC in water 01:32
Sing detached from CRRC 01:.57
CRRC underway 02:05

CRRC moored on JHSV port quarter 02:41

First passenger loaded 02:46
Last passenger |oaded 03:03
CRRC underway 03:05

Table 2 shows the times for the third and fourth CRRC recoveries during the piersde
training period. Agan, the fourth iteration did not include passengers. Offloading the
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seven passengers took 39 seconds during the third iteration, and recovering the CRRC

onboard Joint Venture took 1 minute 53 seconds and 2 minutes 40 seconds.

Table2. CRRC training recoveries (21 July)

Event Recovery 3 Recovery 4
CRRC moored on JHSV port quarter 00:00 N/A
Passenger off loading Sarted 00:04 N/A
Passenger off loading finished 00:29 N/A
CRRC underway 00:39 N/A
CRRC in position under the crane 00:00 00:00
CRRC dling attached to crane hook 00:22 01:10
CRRC lifted out of the water 00:41 01:24
Engine raised and shut off 00:46 01:41
CRRC level with deck over the water 01:11 02:11
CRRC over the deck 01:45 02:32
CRRC on deck 01:53 02:40

CRRC launching procedures

During this piersde training period, the boat coxswains and Reconnai ssance Marines

developed procedures to launch CRRCs from the Joint Venture. These were:

Marines position the CRRC, with al Reconnassance Marine equipment on board,
into position on the deck below the ship’s crane

Lower the CRRC into water with two coxswains and all Recon Marine equipment

on board

Oncethe CRRC isin the water, coxswains put the engine in the water and sart

Detach the CRRC from the crane' s hook, and castoff the safety lines

Once dl the CRRCs are underway, the firss CRRC moves to Joint Venture's port

quarter to load the passengers

When the last CRRC has loaded its passengers, it joins the other CRRCs to

proceed on the mission.
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Underway training

Underway training occurred on 22 July. It consisted of the single launch and recovery of
four CRRCsin seadtate 1. Each CRRC had two coxswains. Three CRRCs had four

passengers and the fourth CRRC had three passengers. During this period, CRRC

engines were deployed and started prior to the CRRC entering the water.

Table 3 provides the timelines for each of the underway training launches. Each of the

launches was performed with the Joint Venture moving at 2.5 knots. They took between
one minute 18 seconds and one minute and 58 seconds to actudly launch the CRRCs, and
between 20 to 36 seconds to |oad the Reconnai ssance Marines.

Table 3. CRRC at sealaunches

Event Launchl | Launch2 | Launch3 | Launch4
JHSV speed at launch 25knots | 25knots | 25knots | 2.5knots
CRRC lifted off deck 00:00 00:00 00:00 00:00
CRRC over water ready to drop 01:03 00:28 00:42 00:27
CRRC engine deployed and started 01:36 00:57 01:05 01:15
CRRC in water 01:53 01:09 01:17 01:24
Sing detached from CRRC 01:57 01:15 01:29 01:38
CRRC underway 01:58 01:18 01:35 01:47
CRRC moored on JHSV port quarter 00:00 00:00 00:00 00:00
Passengers loaded 3 4 4 4
Firgt passenger |oaded 00:05 00:13 00:15 00:08
Last passenger |oaded 00:18 00:25 00:30 00:25
CRRC underway 00:20 00:32 00:36 00:29

Table 4 provides the timdines for each of the underway training recoveries. The
recoveries were performed with the Joint Venture moving between 2.5 to 5 knots. They
took between 22 and 40 seconds to offload the Reconnai ssance Marines, and one minute

30 seconds and five minutes and 21 seconds to recover the CRRCs.
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Table4. CRRC At-searecoveries

Evert #1 #2 #3 #4
JHSV speed at recovery 5knots | 5knots | 4knots | 2.5knots
Passengers off-1oaded 4 4 4 3
CRRC moored on JHSV port quarter 00:00 00:00 00:00 00:00
Firgt passenger off loaded 00:05 00:04 00:06 00:04
L ast passenger off loaded 00:36 00:18 00:21 00:15
CRRC underway 00:40 00:22 00:26 00:24
CRRC in position under the crane 00:00 00:00 00:00 00:00
CRRC dling attached to crane hook 00:47 00:26 02:27 00:31
CRRC lifted out of the water 01:05 00:41 02:44 00:52
Engine raised and shut off 01:08 00:35 02:40 00:50
CRRC level with deck over the water 01:37 01.06 03:10 01:22
CRRC over the deck 01:53 01:22 05:10 01:38
CRRC on deck 02:03 01:30 05:21 01:46
Observations

Observations for this phase’s CRRC operations include:

SEALs and Marine Reconnaissance use different SOPs to launch and recover
CRRCs.

CRRCs aft nylon lift handles stressed when lifting boat in/out of water with gear and
coxswains on board.

JHSV’s crane block is not conducive to quickly attaching boat strapsin CRRC
recovery. Leadsto asafety issuein at-sea boat recovery

Crane engine adds to dready very noisy vehicle deck, limiting verba
communications,

Comments from the Headquarters Company Detachment OIC included:
- MOGAS supply and storage is sufficient only for short duration missions.

- Craneisaninefficient method to launch/recover multiple boats. A ramp or
gern gate is a preferred method.
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- Launching CRRCs with this crane was dangerous for personnd. A cradle or
harness would improve safety and reduce damage to the CRRCs.

CH-46E Deck Landing Qualifications

CH-46E Deck Landing Qualifications were performed between 1630 and 1745 on 27
Jduly. Table5 describes the 15 landings and launches completed during the evolution.

Table5. DLQ event summary (27 July)

Wind Retire

Event | Approach across deck | (sde/degrees) | Comments

1 Starboard to port | 19 knots Port/315 Went around radar to avoid

2 Starboard to port | 19 knots Port/315 Went over radar to avoid

3 Starboard to port | 19 knots Port/315

4 Starboard to port | 19 knots Port/315 Chocked and chained to load 3
passengers

5 Straight on 21 knots Port/315

6 Straight on 18 knots Starboard/90 | Hovered and turned to retire

7 Straight on 19 knots Port/270 Hovered and turned to retire

8 Straight on 18 knots Port/270 Hovered and turned to retire

9 Straight on 19 knots Port/270 Hovered and turned to retire

10 Starboard to port | 19 knots Port/315

11 Starboard to port | 22 knots Port/315

12 Straight on 21 knots Starboard/90 | Hovered and turned to retire

13 Straight on 21 knots Starboard/90 | Hovered and back off to retire

14 Straight on 20 knots Port/270 Hovered and turned to retire

15 Straight on 22 knots Port/270 Chocked and chained to off-
load 3 passengers

The approach column describes the flight path taken by the CH-46E, rdative to the
vessd, to land. The retire column describes the direction and angle from the vessel’s
course the CH-46E used to take-off.
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The Joint Venture was on a steady course of 240 degrees from Camp Pendleton’s Red
Beach a a speed of 9.5 knots for the whole evolution. This|eft the vessel 19 miles from
Red Beach at the end of the DLQ period.

Observations

Obsarvations for this phase' s helicopter operations include:
Firg time any Marine Corps arcraft have landed on Joint Venture.

Using oblique landings were the only observed way cargo could be loaded/off-1oaded
on CH-46E. Need to determineif this can be done in straight-on landings.

For most of the evolution, the Landing Signd Officer (LSO) could be observed from
the bridge. When direct observation was limited, deck cameras alowed the bridge to
seethe LSO.

Comments from the pilots who flew the DL Qs included:

While the flight deck was amdl, it was managegble.

The vessel’s speed was good. Any dower would have made the landings
bumpy. A little more speed would not have created a problem.

Deck markings were adequate.
The arcraft had good communications with the vessd a dl times.

Night air operations seemed feasible. The vessd only requires the addition of
blue deck lights.
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Phase I l: Advance Force Operations

The Joint Venture embarked Marines and SEALs on 28 July to perform advanced force

operations in support of the Ship-to- Objective Maneuver portion of MC 02.

Phasell load out

Table 6 describes the personnel embarked on the Joint Venture for this phase. SEALS
embarked to perform SEAL Ddlivery Vehicle (SDV) operaions. The Reconnaissance
Company Marines performed reconnaissance of Del Mar Boat Basin for thelanding. The
Headquarters Company Marines provided the CRRCs for the reconnai ssance insertion.

Table 6. Phase Il embarked personnel

Number
Crew 27
Tech representatives/others 21
SEALs 12
Headquarters Company, 1 Marine Divison 10
1t Divison Reconnaissance Company 12
Total 82

Table 7 describes the equipment loaded unto the Joint Venture for the phase. The Marine

CRRCs were launched from the vessdl, but were not recovered.

Table 7. Phase |1 embarked equipment

Equipment Number
Ship forklifts 2
Ship CRRC trailer 1
SEAL vehide 1
SEAL SDV trailer 1
Marine Corps CRRC 4
Totd items 9
10
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Phase|l timdine

Table 8 provides atimeline for the events that took place during this phase. The SEALS
conducted SDV operations sandwich around the Marine Reconnaissance insertion into
Camp Pendleton’s Del Mar Boat Basin. The plan was to launch the Marine CRRCs at
331233N 1174200W, or 14.8 milesfrom Del Mar Boat Basin. The actud insertion point
was 331268N 1174184W.

Table 8. Phasell timdine (28-29 duly)

Event Time (locd)
JHSV underway from San Diego 1645 28 July
JHSV off Coronado 1756 28 July
SDV operations 1814-1900 28 July
JHSV underway to Camp Pendleton 1908 28 July
JHSV reduces speed off Camp Pendleton 2023 28 July
Firs CRRC positioned under hoist 2036 28 duly
Firs CRRC lifted off HSV 2039 28 July
Last CRRC lifted off JHSV 2045 28 July
First CRRC passengers |oaded 2049 28 July
Last CRRC passengers loaded 2054 28 July
JHSV underway for Coronado 2211 28 July
JHSV off Coronado 2326 28 July
SDV operations 2341 28 duly - 0010 29 July
JHSV underway for San Diego 0018 29 July
JHSV moored San Diego 0134 29 July

The CRRCs were launched in sea ate 2, with 8 knots of wind from astern of the vessdl.
The JHSV was moving a 0.4 knots when launching the CRRCs and 2 knots when
loading the Reconnaissance Marines. Minima lighting was used in the &ft portion of the
vehicle deck during the operation. The four CRRCs were put in the water in Sx minutes.
Loading passengers in the four boats took five minutes. Overdl, the entire evolution
(from launching the first CRRC to the last having its passengers loaded) took 15 minutes.
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Table 9 summarizes the times it took to launch each CRRC and load their associated
passengers.

Table 9. CRRC launches for Reconnaissance Marine insartion

Event Launchl | Launch2 | Launch3 | Launch4
CRRC lifted off deck 00:00 00:00 00:00 00:00
CRRC over water ready to drop 00:11 00:19 00:21 00:23
CRRC engine deployed and started 00:32 00:41 00:43 00:47
CRRC in water 00:54 00:50 00:53 00:54
Sing detached from CRRC 01.03 01:.01 01.02 01:22
CRRC underway 01:07 01:06 01:32 01:24
Passengersto |oad 2 4 4 4
CRRC moored on JHSV port quarter 00:00 00:00 00:00 00:00
First passenger loaded 00:06 00:40 00:30 00:14
Last passenger |oaded 00:08 01:42 01:06 00:42
CRRC underway 00:08 01:42 01:06 00:42
Observations

Observations for the phase' s operations include:

Chemlites were ingdled on the crane s block and hook and the end of dl tether lines.
Look into ingdling alighting system of some sort.

Additiond comments from the Headquarters Company Detachment OIC included:

- Thevessd seemed too smdl to embark a boat raid company for an extended
period of time (6 month deployment). For short periods (few weeks), the
JHSV seemed ided for amission-tailored.

- Need access to freshwater to wash CRRCs with after missions.

- Offloading tired or injured Marines from CRRCs to Joint Venture' s port
quarter may generate a dangerous Stuation.
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Phaselll: STOM support and Non-combatant Emer gency Evacuation

Joint Venture departed San Diego on 29 July to load vehicles at the floating pier
congtructed of causeway sections a Del Mar Boat Basin for the next day’ s landing.
Appendix A describes Del Mar Boat Basin and the pier congtructed there for this
experiment. Because of a casudty to the vessel’s sarboard outer engine, the vessdl had
to return to port to repair the engine prior to loading the Marine equipment. Table 10
describes the day’ s events. The plan was adjusted to have the Marine vehicles driven
down to Nava Station San Diego to embark the JHSV.

Table 10. Timdinefor 29 duly

Event Time (locd)
JHSV underway from San Diego 0833
JHSV experiences starboard outer engine casualty 0945
JHSV moored San Diego 1119
Four LAVsarive a the pier for loading 1420
Four FSSG vehicles arrive at pier for loading 2128
Find FSSG vehicle arrives & pier for loading 2340

Table 11 describes the planned and actua equipment loaded onto the Joint Venture for
this phase of the LOE. Origindly, ten vehicles were to be loaded: four LAVS, three
MTVR (7-ton truck), and three LVS's. Because they are just being fielded to the Marine
Corps, the MTVR were not licensed to operate off Camp Pendleton. Two 5-ton trucks
were driven to the Nava Station to replace the three MTVRsin the load plan.

Thefive logidtic vehicles trangported by the Joint Venture for the misson were mobile-
loaded asfollows:

One LV Swith a standard 20-foot 1 SO container
One LVSwith three PALCONs

One LV S with three QUADCONS

One 5-ton with two PALCONSs

One 5-ton with two QUADCONS.
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Table 11. Phase |11 embarked equipment

Equipment Planned Actud
LAV-AT 2 2
LAV-L 2 2
5-ton 0 2
MTVR 1 0
MTVR with M353 trailer 1 0
MTVR long-bed 1 0
MK48/14 3 3
Totd items 10 9

Table 12 describes the 48 mission essentid personnd embarked for this phase. An
unknown number of media and observers were aso embarked on the vessdl for the trip
from San Diego to Del Mar Boat Basin. The four LAVswere crewed by the deven
personnel from the 1t Light Armored Recomnaissance Battdion, and the 1t
Transportation Support Battalion, 1st Force Service Support Group provided the drivers
for the five support vehicles.

Table 12. Phase Il embarked personnel

Number
Crew 27
Tech reps/others Unknown
1<t Light Armored Reconnaissance Battaion 11
1<t Transportation Support Battalion 10
Tota personne 48+

Table 13 provides the timeline for the mgor events that took place on 30 July. Partsfor
the engine repair arrived at 0300 that morning and repairs were completed before the
scheduled departure time. The LV'S carrying the 1SO container was the first vehicle
loaded on the JHSV. Because of an error in the vehicle deck height diagrams, this
vehicle could not drive around the forward portion of the mezzanine deck supportsin the
vehicle deck. Repostioning this vehicle delayed the overdl vehicde loading.
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Table 13. Timdinefor 30 duly

Event Time (locd)
Parts for the engine repair arrive 0300

Three LVS sdrive on Joint Venture 0628 - 0647
Two 5-tons back on to Joint Venture 0654 - 7002
Four LAVsdrive on Joint Venture 0707 - 0715
JHSV underway from San Diego 0748

JHSV sops off Dl Mar to launch small boat 1033

JHSV darts backing into Del Mar 1049

JHSV passes basin breakers 1052

JHSV darts docking maneuver 1112

JHSV piersde 1122

Ramp down 1128

Four LAVsdrive off 1129 - 1130
Three LV S drive off 1130- 1131
2 5-tons drive off 1132

NEO come aboard 1136 - 1139
Ramp up 1139

JHSV clear of pier 1142

JHSV darts out of Del Mar 1146

JHSV passes basin breakers 1157

JHSV stops off Del Mar to recover small boat 1205

JHSV moored San Diego 1540

15
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Joint Venture got underway for Del Mar a 0748. While trangiting to Del Mar, the vessd
sustained a starboard outer engine casudty again. Thistime, it continued on the mission.
Prior to entering the channel to Del Mar Boat Basin, the vessdl stopped to launch asmall
boat, to mark the 15-meter curve in the channd. Because it has better vishility aft, the
vessd trangted the channel backwards. While trangiting the channel, wind speed was
about ten knots from a heading of 240 degrees.

The Joint Venture started its docking maneuver at 1112. Thefirgt vehicle rolled off the
vessd 17 minutes later (one minute after the ramp was deployed). The last vehicle
followed three minutes after the first. Figure 1 shows the Joint Venture maneuvering to
come adong Sdethe pier. Figure 2 isapicture of one of the LAV-Lsralling off the
vessd.

Figure 1. Joint Venture piersde Del Mar Boat Basin

After the vehicles were offloaded, non-combatant evacuees, processed by the MEU
Service Support Group-15's Evacuation Control Center were embarked. At 1142, the
vessel was clear of the pier and preparing to again back out of the channe (Figure 3).
Totd time moored to the pier was 20 minutes. It cleared the harbor breakers at 1157.
Totd time within the restricted waters of the harbor’ s breakers was 65 minutes. The
vessel conducted communications experiments during the trangit back to San Diego. It
moored at Nava Station San Diego at 1540.
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Figure2. LAV-L debarking the JHSV.

Figure 3. Joint Venture leaving Dd Mar Boat Basin.

17
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Observations and Recommendations

In generd, this LOE looked & JHSV usein intra-thester cargo movement and direct
support of aMAGTF operating in alittora environment. This LOE included severa
firgsfor the HSV. Theseincluded:

Operating with LAV-AT and Logigtic Vehidle Sysem (LVS)

Successfully launched Marine Corps CRRCs &t night

CH-46E launch and landings

Moored to afloating causeway section pier in Camp Pendleton’s Del Mar Boat Basin.

In this LOE, the JHSV successfully demongrated its ability to support both MAGTF
operational maneuver and the intra-theater movement of cargo and passengers between
ports. The JHSV's shallow draft, high-speed, maneuverability, and ability to conduct
independent operations in austere ports, like the one created in Del Mar Boat Basin, dlow
the vessdl to access offload points not available to other shipping. Further
experimentation is required to assess the vessdl's capability to support movement of
personnel, vehicles, and cargo between sea-based platforms (both amphibious and MPF
ships) and the shore.

Future concept development should bear in mind that the Joint Venture’ s duminum hull
makesit vulnerable to hodtile fire. The concept of employment must be limited to
permissive and sami-permissve environments. This type of craft are not envisoned as
forcible entry platforms or expected to operate in environment where they might take
sugtained hodtilefire. If the desireisfor the vessel to support MAGTF operationsin
hodtile environments, stronger hull materids and the inddlation of sdif-defense weapons
need to be explored and assessed.

The rest of this section consolidates the observations of each of the LOE phases. Itis
organized by L OE objectives and hypotheses. Observations recorded in past LOE reports
are not repeated here.

Onboard compatibility and inter operability of USM C ground vehicles, small boats,
rotary aircraft and cargo

Chamlites were installed on the crane s block and hook and the end of al tether lines.
Look into ingdling a lighting system of some sort.

Recommend a 68-foot wide minimum usesble vehicle deck to dlow the LVS to make
a horseshoe turn without having to do a three-point turn.

CRRCs &t nylon lift handles stressed when lifting boat in/out of water with gear and
coxswains on board.

JHSV’ s crane block is not conducive to quickly attaching boat strapsin CRRC
recovery. Leadsto asafety issuein at-seaboat recovery.

Crane engine adds to dready very noisy vehicle deck, limiting verba
communications.
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Comments from the Headquarters Company Detachment OIC on CRRC operations
included:
- MOGAS supply and storage is sufficient only for short duration missons.

- Craneisaninefficient method to launch/recover multiple boats. A ramp or
gern gate is a preferred method.

- Launching CRRCs with this crane was dangerous for personnd. A cradle or
harness would improve safety.

Need to add an oblique line to the flight deck to give helicopters a reference point
during landings.

Using oblique landings were the only observed way cargo could be |oaded/off-1oaded
on CH-46E. Need to determineif this can be done in straight-on landings.

For most of the evolution, the Landing Signd Officer (LSO) could be observed from
the bridge. When direct observation was limited, deck cameras alowed the bridge to
seethe LSO.

Comments from the pilots who flew the DL Qs included:
- Whiletheflight deck was smadl, it was managesble.

- Thevesd’s speed was good. Any dower would have made the landings
bumpy. A little more speed would not have created a problem.

- Deck markings were adequate.
- Thearcraft had good communications with the vessd a dl times.

- Night air operations seemed feasible. The vessdl only requires the addition of
blue deck lights.

HSV Operational Performance

JHSV entered the boat basin backward because of the better visibility from the
bridge. Moving the bridge forward would decrease this requirement.

More cameras are needed to cover flight deck blind spots.

Location of antenna domes creates deck obstructions for helicopters during departure
from the vesd.

JHSV flight deck non-skid is peeling. Need to gpply thicker coatings.

Operational Mission Support

Joint Venture successfully conducted a combat reinforcement into Del Mar Boat
Basin. The vessd was able to enter the narrow channd and deliver additiond LAV's
and CSS support for the landing force.

Joint Venture successfully performed a non-combatant evacuation from the Del Mar
Boat Basin.

JHSV could use aramp fendering system to reduce the chance of metd-to-metd in
augtere ports. This could reduce the timein port during tactica Stuations.
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Command and Contral (C2)

During their insertion on 28 July, the JHSV acted as a communication relay between
Marine Reconnaissance and USS Boxer using the Joint Venture' s PRC-117F radio
and 1CS-2003 Matrix Plus radio monitoring system.

Joint Forcelnteroperability

The JHSV conducted both SEAL SDV operations and the Marine Reconnai ssance
insertion on the night of 28 July.

Human Factors & Safety
Nothing to report.

HSV supportability in extreme environments
Operated in the narrow confines of the channd to Del Mar Boat Basin.

To increase the vessel’ s ability to operate in shdlow waters, make sure water
injectors for engine propulsion and cooling water are protected to reduce the
likelihood of fouling.

HSV saurvivability in extreme environments
Nothing to report.
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Appendix A: Del Mar Boat Basin

Camp Pendleton’s Del Mar Boat Basin was used by Joint Venture in its combat
reinforcement and subsequent NEO exercise in support of the Ship-to-Objective
Maneuver portion of MC 02. Because apier does not exist in the boat basin, Amphibious
Congtruction Battalion One (ACB-1) congructed one to Smulate an “austere port facility.

Del Mar Boat Basin

The Oceanside Harbor/Camp Pendleton Harbor complex is located north of the city of
Oceanside and just south of Camp Pendleton Marine Corps Base. The harbor's
breakwater and south jetty form an entrance channd. The entrance channd splitsto form
the Oceanside Channel, which leads to Oceanside Harbor, and the Del Mar Channd,
which leads to Camp Pendleton's Del Mar Boat Basin. Historic maintenance dredging
has been performed to maintain the navigahility of the harbor and to provide materid for
beach replenishment. Core, diver, and dredge discharge samples taken from the harbor in
previous years indicate that the dredged materid congst of predominately fine-grained,
medium dense sand. Figure A-1isan overhead image of the area. Figure A-2isa
schematic of the harbor and boat basin area. Circles depict the generd location where the
pier was constructed.

De Mar Boat Basin provides a safe anchorage for Marine small boat and AAV
operations. It ishome to the Third Assault Amphibian Battalion and the Assault
Amphibian School. Itisaso used asalL.CU embarkation/debarkation point for transport
between the beach and amphibious ships offshore.
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Figure A-1. Overhead image of Del Mar Boat Basin/Oceanside Harbor
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Figure A-2. Schematic of the Del Mar Boat Basin/Oceanside Harbor area.

Floating Pier

ACB-1 condructed afloating pier in D Mar Boat Basin for Joint Venture' s use during
MC 02. It conssted of nine causeway sections, non-powered (CSNP) and one causeway
section, non-powered (Beach end) (CSNP-BE). Figure A-3isaview of the floating pier
from Joint Venture. Figure A-4 isaview of the floating pier from the shore.

Two Side Loadable Warping Tugs (SLWTs) were used to emplace the causaway
sections. Military Sedlift Command contracted two tugs to transport the CSNPs from
their base in Coronado, CA to the Del Mar Boat Basin. This required two separate trips.
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Figure A-3. Joint Venture view of floating pier.

Figure A-4. Foating pier view from shore.
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A verticd fendering, or “rub-rail” systems, were crested and attached to two of the
CSNPs. Figure A-5 shows one of the units. Horizontal fendering was emplaced at water
level onthree CSNIPs. The purpose of the fendering, both vertica and horizontal, was to
limit damage caused by the marriage of the duminum-hulled Joint Venture to the steeled-
hulled causeway sections. Plywood sheathing was used as dunnage and emplaced at the
point of impact between the Joint Venture' s starboard aft quartering ramp and the
causeway sections. A graphic depiction of this arrangement is contained in figure A-6.

Figure A-5. Fender constructed for Joint Venture interface with CSNP.
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Figure A-6. graphic depiction of the causeway pier
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